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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a coating 
composition which forms a fluorine-containing coating 
having a low refractive index and a high hardness to 
obtain a coating, to obtain a reflection preventing 
coating that uses the coating, to obtain a reflection 
preventing film applied with the reflection preventing 
coating, and to provide an image display device. 
SOLUTION: The coating composition comprises (A) a 
binder system containing a fluorine-containing 
component (a) which has either or both of a functional 
group that is curable with an ionizing radiation and a 
polar group that is thermally curable and having both of 
the ionizing radiation curable functional group and the 
thermally curable polar group, and (B) inorganic ultrafme 
particles in the order of submicrons which can be 
dispersed as colloid into a liquid medium for preparing a 
coating solution. The coating is suitable for a light 
transmissive layer which constitutes a monolayer or 
multilayer reflection preventing coating 17, particularly 
for the low refractive index layer 20. 
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CLAIMS 



[Claim(s)] 

lSst both AeZSnnllT sor ! or ^of^ 801 - more °f binder components containing the fluorine component (a) which has at 
toS£t££m^W g l^u T f ne t by r iZing , radiad0n> 3nd b0th [ ° ne Side or 3 which heat-harden in the (A) molecule. The 
SSL y l n^h t 8 * * e func L tlonal hardened by ionizing radiation as a whole, and the polar group which heat- 
££w * S Tf* 1 ™ 1 ch3racterized °y ^ being possible to make it distribute with the gestalt of colloid, and 

^STlU^r T8&n f U ? fafme PartlClC ° f SUbmiCr ° n ° rder in the ^ uefled medium for Paring in (B) coating liquid, 
ta a molecut LtoTtncZ™ T " T T^l ™ K ° f binder com P™ nts containing the fluorine component (a) which has 
svstercontainin^ ^IZf - by IT™ 8 Tadiation ' ^ both £ one side or 1 which heat-harden. The binder 

f SI Tn^J^T! f K UP hardCned . by i0nizing r3di3tion 38 3 whole > and the P° l3r 8 rou P ^ich heat-hardens 

LhSJ of m i d.str,butes and becomes a solvent and ] Or the coating constituent characterized by the inorganic ultrafine 

ESS? 31 Thi oar™ 0 ! 61 " ; StribU H ng 1 C ° I UOid , in * e HqUefied medium Which consi8ts of this binder system (A) 

Ene me toS a ?Zn h T t0 cUam J ° r 2 with which 8aid binder system contains the fluorine component (a') 

component P y 10niZmg rad,at,0n • 3nd P ° Iar ^ which heat-hardens as an indispensable binder 

Smelun^ l ° ° l T 1 ° r 2 With which 8aid binder 8 y stem C0nt3ins ^orine component (a) 

Mhl*Z7^T bardenCd b . y IOnlzl 1 n S 13dl3tion ' and ^ binder component which has in a molecule the polar group 
which heat-hardens at least as an indispensable binder component 

KS^JSr » 0ating 3CC0rdin g to claim 1 or 2 with which said binder system contains the fluorine component (a) 

tafe n~e "adttfon at ll,f heat ** rd ™> 3nd ^ binder component which has in a molecule the functional group hardened by 
ionizing radiation at least as an indispensable binder component 

ST n °° ating constituent ^cording to claim 1 or 2 with which said binder system contains said fluorine component (a) 
and the fluorine non-component which has both the functional group hardened by ionizing radiation and the p^lar group which 
heat-hardens in a molecule as an indispensable binder component ' P grOUp wmcn 

JS.T ?] °° t ating i ™ nstiluent according to claim 1 or 2 with which said binder system contains said fluorine component U) 
Tin^Zo^T (met3) aCTylate WhiCh ^ tW ° ° r ^ 6thylene " atUre Un « d bonds " 3 moIeS^rSSSiSble 

Sof h 8 vd!oat^ C a T a T^ 0t J er ^ m !u id u com P° nent ( 3 > are coating constituents according to claim 1 to 7 by which a 

partof hydrogen [ at least ] combined with the carbon of the intramolecular of this binder component if permuted by the fluorine 

^Z^It^trSZnZSI 1 S3id bindCr C ° mPOnent heat - hard6nS iS 3 C ° ating C ° nStitUent 3CCOrdill S t0 1 to 8 which is 

S m 2 Se 6 coS con^T"! """J" 8 t0 ^ 10 Said wh ° se ^g 611 bond formation radical is a hydroxyl group 
Son SSSS^^^S tTuorfne 1 atom^ ^ *« 5 % ° f ^ ^ ^ 

EM.JS^£££r aCC ° rding t0 Cl3im 1 10 12 Wh ° Se refr3CtiVe ^ 6ach ° f a " flu ° rilie com P<« «»*ined in 

[ ^ 4 iS5^S^SSr Kdiag 10 claim 1 to 13 the range of whose diameter of a primar * particle of 83id 

Pwor le^s^ C ° ating C ° nStitUent acCOrding t0 cl3im 1 to 14 ^ose refractive index of said inorganic ultrafine particle (B) is 
Em ^^^^^^^^^ » — 1 - which is the particle of at .east 1 
S f£ - — 1 - .« which is an inorganic ultrafine 

feXf^Sr" 18 10 daim 1 10 17 Wh ° Se C ° ntent ° f ^ in ° rg3nic P 3rti ^ (B) is 0.1 - 70% 

|whi£itK 

uTe functionl^ in ° rganiC Ul ^ flne partide (B) is 3 C03tin S constituent according to claim 19 which is what has 

Soup whTch ^L'Zardens * m8 * * p0, y meriz3tio11 ^ functional group on the front face, and/or the polar 

we'fgh™ IS^oT^S^XS^f 1° £7 19 ° r 2 J with which 1,16 3mouilt of [ wb ich has per particle partial 100 
the &?S? f .£=E u t±^ function31 ^"P 1 ind -tion exists in 



the front face of said inorganic ultrafine ffS (3)^=0^7^^ 
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[Claim 22] The coating constituent according to claim 19 to 21 whose number average molecular weight for the induction which 
has said polymerization nature functional group is 300-20000. 

[Claim 23] The coating constituent according to claim 19 to 22 whose content of said inorganic ultrafine particle (B) is 0.1 - 
99.5% of the weight of the range to total solids. 

[Claim 24] The coating constituent according to claim 1 to 23 used in order to form an optical thin film. 

[Claim 25] The coating constituent according to claim 24 used in order to form the low refractive-index layer of the antireflection 
film. 

[Claim 26] The paint film obtained by making the front face of a coating-ed object apply and harden a coating constituent 
according to claim 1 to 25. 

[Claim 27] The paint film characterized by coming to distribute the inorganic ultrafine particle of submicron order in the fluorine 
content binder hardened by the crosslinking bond. 

[Claim 28] The paint film according to claim 26 or 27 which has the polar group to which the fluorine content binder in said paint 
film heat-hardens. 

[Claim 29] Said paint film is a paint film according to claim 26 to 28 which is constructing the bridge according to ionizing- 
radiation hardening and heat curing. 

[Claim 30] The paint film according to claim 26 to 29 in which said inorganic ultrafine particle and said fluorine content binder 
are carrying out covalent bond. 

[Claim 31] The paint film according to claim 26 to 30 whose refractive index of said paint film is 1.45 or less. 
[Claim 32] The paint film according to claim 26 to 31 whose refractive index is 1.45 or less and whose difference with the Hayes 
value of only said base material the Hayes value specified to JIS-K 7361-1 is not different from the Hayes value of only said base 
material, or is less than 0. 1% when thickness is 0.05-0.3 micrometers. 

[Claim 33] The paint film according to claim 26 to 32 whose refractive index is 1.45 or less and whose load value change of 
Hayes is accepted to be by grinding a film front face 20 times using #0000 No. of steel wool is 1kg or more when thickness is 
0.05-0.3 micrometers. 

[Claim 34] The paint film according to claim 26 to 32 whose refractive index is 1.45 or less and whose change of Hayes before 
and after grinding a film front face against 200g load 20 times using #0000 No. of steel wool is 5% or less when thickness is 0.05- 
0.3 micrometers. 

[Claim 35] The antireflection film which comes further to carry out the laminating of the light transmission layer from which a 

refractive index differs mutually [ when it has light transmission nature and carries out a laminating more than a bilayer ] above, 

and is characterized by at least one of said light transmission layers being said paint film according to claim 26 to 34. 

[Claim 36] The antireflection film which comes further to carry out the laminating of the light transmission layer from which a 

refractive index differs mutually [ when it has light transmission nature and carries out a laminating more than a bilayer ] above, 

and is characterized by the outermost layer being said paint film according to claim 26 to 34 at least of said light transmission 

layers. 

[Claim 37] The acid-resisting film which comes further to carry out the laminating of the light transmission layer from which a 
refractive index differs mutually [ when / of the base material film which has light transmission nature / it has light transmission 
nature through direct or other at least one layer in a whole surface side at least and carries out a laminating more than a bilayer ] 
above, and is characterized by at least one of said light transmission layers being said paint film according to claim 26 to 34. 
[Claim 38] The acid-resisting film which comes further to carry out the laminating of the light transmission layer from which a 
refractive index differs mutually [ when / of the base material film which has light transmission nature / it has light transmission 
nature through direct or other at least one layer in a whole surface side at least and carries out a laminating more than a bilayer ] 
above, and is characterized by the outermost layer being said paint film according to claim 26 to 34 at least of said light 
transmission layers. 

[Claim 39] The acid-resisting film according to claim 36 whose layer besides the above is a rebound ace court layer. 
[Claim 40] The image display device which covered the screen with said antireflection film according to claim 35 to 36. 
[Claim 41] The image display device which covered the screen with said acid-resisting film according to claim 37 to 39. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] It is related with the paint film suitably used as a low refractive-index layer of an antireflection film also 
especially in the optical thin film which the coating constituent which the refractive index of this invention is low and can form a 
fluorine-containing paint film with a high and degree of hardness and high adhesion, and a refractive index are low, a degree of 
hardness is high, adhesion is high, and transparency is high, and it excels also in mass-production nature, and is asked for a low 
refractive index. 

[0002] Moreover, this invention relates also to the acid-resisting film and image display device which applied the antireflection 
film which has the layer of the optical thin film formed using the above-mentioned coating constituent, and such an antireflection 
film. 
[0003] 

[Description of the Prior Art] In order that the screen of image display devices, such as a liquid crystal display (LCD) and a 
cathode-ray tube display (CRT), may raise the visibility, it is called for that there is little reflection of the beam of light irradiated 
from the external light sources, such as a fluorescent light. 

[0004] It is possible by covering the front face of a transparent body with a transparence coat with a small refractive index for the 
phenomenon in which a reflection factor becomes small to be known from the former, to prepare the antireflection film using such 
a phenomenon in the screen of an image display device, and to raise visibility. An antireflection film has on the screen the 
multilayer configuration which prepared 1 thru/or the low refractive-index layer for preparing two or more layers and making the 
refractive index of the outermost surface small on an inside - quantity refractive-index layer for the inside - quantity refractive- 
index layer, in order to make still better monolayer configuration which prepared the low refractive -index layer with a small 
refractive index on the screen, or the acid-resisting effectiveness. 

[0005] Since lamination is simple compared with a multilayer mold, the antireflection film of a monolayer mold is excellent in 
productivity or cost performance. On the other hand, the antireflection film of a multilayer mold can raise acid resistibility ability 
combining lamination, and tends to attain high performance-ization compared with a monolayer mold. 
[0006] Generally the approach of forming the low refractive-index layer contained in such an antireflection film is divided 
roughly into a gaseous-phase method and the applying method, there are physical methods, such as a vacuum deposition method 
and the sputtering method, and the chemical approaches, such as a CVD method, in a gaseous-phase method, and there are the roll 
coat method, the gravure coat method, the slide coat method, a spray method, dip coating, screen printing, etc. in the applying 
method. w 1 

[0007] When based on a gaseous-phase method, it is possible to form a highly efficient and quality transparence thin film, but the 
heating apparatus with control special required or the ion generating accelerator of a precise ambient atmosphere in a high 
vacuum system is required, therefore since a manufacturing installation is complicated and is enlarged, there is a problem that a 
manufacturing cost becomes high inevitably. Moreover, when based on a gaseous-phase method, it is difficult to form a 
transparence thin film in front faces, such as a film with a configuration complicated in large-area-izing a transparence thin film 
at uniform thickness. 

[0008] on the other hand, when based on a spray method among the applying methods, the use effectiveness of coating liquid is 
bad and control of membrane formation conditions is difficult - etc. - there is a problem. Although the use effectiveness of a 
membrane formation raw material is good and there is profitableness in mass production method or a facility cost side when based 
on the roll coat method, the gravure coat method, the slide coat method, dip coating, screen printing, etc., generally the 
transparence thin film obtained by the applying method has the trouble that a function and quality are inferior as compared with 
what is obtained by the gaseous-phase method. 

[0009] After applying to the front face of a base material the coating liquid containing the monomer (fluorine content monomer) 
which applies the coating liquid containing the polymer (fluorine content polymer) containing a fluorine atom on the surface of a 
base material, and is made to dry it in the molecular structure as an applying method, or contains a fluorine atom in the molecular 
structure and drying, making it harden by UV irradiation etc. and forming a low refractive-index layer is known. A refractive 
index becomes low, so that the paint film which consists of a binder containing a fluorine has a low refractive index and a fluorine 
content is large. Moreover, when the fluorine content of a paint film becomes high, it is effective in dirt stopping being able to 
adhere easily and antifouling property improving. However, since own intermolecular force of a fluorine is small, the molecule 
containing a fluorine atom has the problem that the degree of hardness and reinforcement of a paint film fall, when it is easy to 
become soft and the fluorine content in a paint film becomes high. 

[0010] If a fluorine content is made high too much in order to be easy to receive the attack of contact by a certain goods, a 
collision, or friction essentially and to gather the refractive index of a paint film since a low refractive-index layer is prepared the 
outermost surface or near a front face an antireflection film on a principle in many cases, it may get [ having also ground strongly 
or ] damaged, in order to cause the remarkable fall of a degree of hardness, to become easy to get damaged and to wipe off dust 
and dirt. 

[001 1] Moreover, since it will also cause a strong fall if a fluorine content is made high too much in order to gather the refractive 
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index of a paint film although it is hard coming to get damaged a little to the attack from the outside in preparing a low refractive- 
index layer as an interlay er, although it is near a front face, it becomes easy to produce exfoliation in an interface with the layer 
which adjoins a low refractive-index layer and this by concentration of stress. 

[0012] It is possible by mixing fluorine a non-containing binder with high degree of hardness or reinforcement to a binder with a 
high fluorine content, and forming a low refractive-index layer in it to raise the degree of hardness and reinforcement of the low 
refractive- index layer concerned. However, since the content rate of the fluorine occupied in the whole low refractive-index layer 
becomes low in this case, the refractive-index fall operation with a fluorine content binder is spoiled, and the result which cannot 
fully lower a refractive index is caused. 

[0013] The low refractive-index layer which has the very minute vesicular structure which comes to form a micro void with a 
pitch diameter of 200nm or less into the paint film which consists of a fluorine content polymer is indicated by JP,2000-64601,A. 
since the low refractive -index layer indicated by this official report can bring the refractive index of a paint film close to the 
refractive index (namely, refractive index 1) of air by forming many micro voids into a paint film, it does not make fluorine 
content of a fluorine content polymer high - also coming out — a refractive index can be lowered. However, if the amount of a 
micro void is made [ many ] too much even in this case in order to lower the refractive index of a paint film, the degree of 
hardness and reinforcement of a paint film will fall like the case where a fluorine content is made high. 
[0014] 

[Problem(s) to be Solved by the Invention] This invention is finished in view of the above-mentioned actual condition, and the 
first purpose has a low refractive index, and is to offer the coating constituent which can form a fluorine-containing [ with a high 
and degree of hardness ] paint film with high adhesion. 

[0015] Moreover, using the coating constituent which can attain the first purpose of the above, the second purpose of this 
invention has a low refractive index, its degree of hardness is high, its adhesion is high, its transparency is high, and since it can 
form by the coating method, it is to offer the paint film which is excellent also in mass-production nature. 

[0016] Moreover, using the coating constituent which can attain the first purpose of the above, the third purpose of this invention 
has a low refractive index, its degree of hardness is high, its adhesion is high, and its transparency is high, and it is excellent in 
mass-production nature, and is to offer the optical thin film with which a low refractive index is called for, and the paint film 
suitably used as a low refractive-index layer of an antireflection film even especially in inside. 

[0017] Moreover, the fourth purpose of this invention is to offer the acid-resisting film and image display device which applied 
the antireflection film which has the layer of the optical thin film which consists of a paint film which can attain the second or 
third purpose of the above, and such an antireflection film. 
[0018] This invention solves at least one of these purposes. 
[0019] 

[Means for Solving the Problem] The first coating constituent concerning this invention for solving the above-mentioned technical 
problem It consists of one sort or two sorts or more of binder components containing the fluorine component (a) which has at least 
both the functional group hardened by ionizing radiation, and both [ one side or ] which heat-harden in the (A) molecule. The 
binder system containing both the functional group hardened by ionizing radiation as a whole, and the polar group which heat- 
hardens, And it is possible to make it distribute with the gestalt of colloid in the liquefied medium for preparing in (B) coating 
liquid, and it is the coating constituent characterized by containing the inorganic ultrafine particle of submicron order. 
[0020] Moreover, the second coating constituent concerning this invention (A) It consists of one sort or two sorts or more of 
binder components containing the fluorine component (a) which has in a molecule both the functional group hardened by ionizing 
radiation, and both [ one side or ] which heat-harden. The binder system containing both the functional group hardened by 
ionizing radiation as a whole, and the polar group which heat-hardens [ whether it dissolves or distributes and becomes a solvent 
and ] Or it is the coating constituent characterized by the inorganic ultrafine particle of (B) submicron order distributing at colloid 
in the liquefied medium which consists of the liquefied binder system (A) concerned. 

[0021] By adjusting the coating constituent concerning this invention to the last concentration in which coating is possible, a 
fluorine component (a) is made into a subject and the liquefied coating constituent containing the binder system containing both 
the functional group hardened by ionizing radiation as a whole and the polar group which heat-hardens which an inorganic 
ultrafine particle (B) both comes to distribute to colloid is obtained. 

[0022] Since a fluorine content binder is an ingredient with a low refractive index, a paint film with a low refractive index can be 
formed. However, since the force between atoms contains the small fluorine atom, the paint film which consists of a fluorine 
content binder tends to run short of a degree of hardness and reinforcement, on the other hand, the thing for which the paint film 
concerned can be stiffened by the exposure of ionizing radiation if a paint film is formed using the coating constituent of this 
invention - in addition, since a paint film is tightened by the cohesive force and hardness of an inorganic ultrafine particle which 
are distributed by the colloidal state in the hardened fluorine content binder, in order to lower a refractive index, even when the 
fluorine content of a binder component is enlarged very much, the remarkable fall of the degree of hardness of the paint film 
concerned and reinforcement can be avoided. 

[0023] Moreover, it is little, the effectiveness which does not carry out **** small deer effect at all and which tightens a paint 
film is fully acquired by a refractive-index fall operation and membrane formation nature of a fluorine component, and the 
inorganic ultrafine particle which may be distributed by the colloidal state in the coating constituent of this invention does not 
need to blend an amount which gathers a refractive index or makes the film weak. Since an inorganic ultrafine particle is the size 
of submicron order, it is excellent also in transparency. 

[0024] Furthermore, since the binder system of the coating constituent of this invention contains the thermosetting polar group, 
the paint film formed using this coating constituent is excellent in the adhesion over a coated side with the operation as a polar 
group of a thermosetting polar group. Moreover, when heat curing of this paint film is carried out, by two hardening reactions, 
ionizing-radiation hardening and heat curing, crosslinking density can be raised and the degree of hardness and reinforcement of a 
paint film can be raised further. 

[0025] Therefore, by using the coating constituent concerning this invention, fluorine content is large, a refractive index is very 
low, it has the degree of hardness and reinforcement which can be equal to practical use, and the paint film excellent also in 
adhesion and transparency is obtained. 
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[0026] Moreover, according to this invention, since the above-mentioned paint film can be created by the applying method using 
the above-mentioned coating constituent, it excels in the mass-production nature of a paint film. 

[0027] In this invention, a fluorine component (a) is supplemented with the insufficiency of a hardening reactivity radical if 
needed, combining other binder components suitably. 

[0028] In using a fluorine component (a) with the functional group hardened by ionizing radiation, it combines the binder 
component which has in a molecule the polar group which heat-hardens at least. Moreover, in using a fluorine component (a) with 
the polar group which heat-hardens, it combines the binder component which has in a molecule the functional group hardened by 
ionizing radiation at least. 

[0029] As for a fluorine component (a), it is desirable that it is a fluorine component (a') having the functional group hardened by 
ionizing radiation and the polar group which heat-hardens. Moreover, as for other binder components combined with a fluorine 
component (a), it is desirable to have the functional group hardened by ionizing radiation and the polar group which heat-hardens. 
[0030] In order to raise the crosslinking density of a paint film, it is desirable to use combining a fluorine component (a) and 
polyfunctional (meta) acrylate. Moreover, in order to make the refractive index of a paint film low, it is desirable that other binder 
components have the fluorine atom. 

[003 1 ] As for the polar group to which the fluorine component (a) which are main binder components in this invention heat- 
hardens, it is desirable that it is a hydrogen bond formation radical. When this thermosetting polar group is a hydrogen bond 
formation radical, it excels not only in adhesion with a paint film but in compatibility with an inorganic ultrafine particle (B), and 
the colloidal dispersion of the inorganic ultrafine particle (B) concerned can be raised. 

[0032] Moreover, as for a thermosetting polar group, it is desirable that it is especially a hydroxyl group also in a hydrogen bond 
formation radical. When a thermosetting polar group is a hydroxyl group, while the functional group which is excellent in 
compatibility with an inorganic ultrafine particle can be introduced easily, installation of the point constructing a bridge can also 
be easily performed by processing under heating or existence of a moderate curing agent. 

[0033] In order to make the refractive index of a paint film low enough, it is desirable that the refractive index of a fluorine 
component is 1 .45 or less, or it is desirable that more than 5 mol % of the hydrogen combined with the carbon of all the binder 
components contained in a binder system is permuted by the fluorine atom. 

[0034] In order to give the transparency excellent in the paint film, as for the diameter of a primary particle of an inorganic 
ultrafine particle (B), it is desirable that it is the range of lnm - 500nm. 

[0035] Moreover, in order to avoid the evil which fluorine content constituent concentration is diluted by combination of an 
inorganic ultrafine particle, and has a bad influence on a refractive-index fall operation, it is desirable that the refractive index of 
an inorganic ultrafine particle (B) is 1.60 or less. 

[0036] It is desirable to use the particle of at least 1 chosen from a silica, an alumina, magnesium fluoride, and a calcium fluoride 
as a concrete ingredient of an inorganic ultrafine particle (B). 

[0037] Since it becomes that can raise the dispersibility in the inside of a solvent or a liquefied monomer, and/or oligomer, and it 
is easy to distribute the gestalt of colloid by carrying out hydrophobing processing of the front face of an inorganic ultrafine 
particle (B), it is desirable. 

[0038] As for an inorganic ultrafine particle (B), it is desirable to have the polymerization nature functional group on the front 
face. By giving a polymerization nature functional group to the front face of an inorganic ultrafine particle (B), the covalent bond 
between a binder component and an inorganic ultrafine particle (B) can be increased, and the degree of hardness of a paint film 
and reinforcement can be raised intentionally. The polymerization nature functional groups of an inorganic ultrafine particle (B) 
should just be the same ionizing-radiation hardenability radical as what the binder component combined with an inorganic 
ultrafine particle (B) generally has, and/or a thermosetting polar group. 

[0039] In order for an inorganic ultrafine particle (B) to discover sufficient hardening reactivity, it is desirable that the amount of 
[ which has per particle partial 100 weight section of an inorganic ultrafine particle (B) and a polymerization nature functional 
group ] induction exists at a rate more than 1 weight section. Moreover, as for the number average molecular weight for the 
induction which has the polymerization nature functional group which exists in the front face of an inorganic ultrafine particle 
(B), it is desirable that it is in the range of 300-20000. 

[0040] As for an inorganic ultrafine particle (B), it is usually desirable to use in 0.1 - 70% of the weight of the range on solid 
content criteria. However, when an inorganic ultrafine particle (B) has a polymerization nature functional group, an inorganic 
ultrafine particle (B) can be blended in 0.1 - 99.5% of the weight of the range to the total solids of a coating constituent. Since not 
only a binder component but an inorganic ultrafine particle forms covalent bond at the time of hardening of a coating constituent 
when an inorganic ultrafine particle (B) has a polymerization nature functional group, even if it blends an inorganic ultrafine 
particle so much, a paint film cannot become weak easily and can maintain membrane formation nature. 

[0041] The paint film concerning this invention is obtained by making the front face of a coating-ed object apply and harden the 
above-mentioned coating constituent, and has the structure where the inorganic ultrafine particle of submicron order was 
distributed, in the fluorine content binder hardened by the crosslinking bond. 

[0042] This paint film has a very low refractive index, has the degree of hardness and reinforcement which can be equal to 
practical use, is excellent in adhesion and transparency, and excellent also in mass-production nature so that clearly from the place 
mentioned above. This paint film is suitably used as a low refractive- index layer of an antireflection film also especially in the 
optical thin film with which a low refractive index is called for. 

[0043] When the fluorine content binder which constitutes a paint film has hardened by the crosslinking bond, since many 
physical properties, such as a film degree of hardness, film reinforcement, and endurance, are excellent, it is desirable. Since 
many physical properties of the binder [ the inorganic ultrafine particle and fluorine content binder ] in a paint film, such as a film 
degree of hardness, film reinforcement, and endurance, improve further by the hardening reaction covalent bond, especially when 
the crosslinking bond is being carried out, they are desirable. 

[0044] According to this invention, though a refractive index is 1.45 or less, the paint film which has a sufficient degree of 
hardness and reinforcement is obtained, 

[0045] When thickness furthermore forms the paint film which is 0.05-0.3 micrometers according to this invention, it is possible 
to control the Hayes value which adjusts a refractive index or less to 1.45, and is specified to JIS-K 7361-1 so that it may not be 
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different from the Hayes value of only said base material or a difference with the Hayes value of only said base material mav 
become less than 0.1%. ' * 

[0046] Moreover, when thickness forms the paint film which is 0.05-0.3 micrometers according to this invention, the paint film 
from which the load value change of Hayes is accepted to be is set to 1kg or more can be formed by adjusting a refractive index or 
less to 1 .45, and grinding a film front face 20 times using #0000 No. of steel wool. 

[0047] Moreover, when thickness forms the paint film which is 0.05-0.3 micrometers on a base material according to this 
invention, a refractive index is 1.45 or less, and change of Hayes before and after grinding a film front face against 200g load 20 
times using #0000 No. of steel wool can be made into 5% or less, and the paint film which has a very low refractive index, high 
transparency, the degree of hardness that can be borne practically, and reinforcement is obtained. 

[0048] And the antireflection film containing the paint film concerning above-mentioned this invention is applied suitable for the 

screens, such as a liquid crystal display and CRT. 

[0049] 

[Embodiment of the Invention] This invention is explained in detail below. In addition, the definition of the main phrases 
mentioned into this specification is as follows. 

[0050] That is, "an acrylic (meta)" expresses an acrylic and methacrylic one, "acrylate (meta)" expresses acrylate and 
methacrylate, and "acryloyl (meta)" expresses acryloyl and methacryloyl one. 

[0051] A "binder system" is an ingredient system which gives film production nature and a three-dimensional gestalt to a paint 
film, wraps in other components contained in a paint film, and functions also as a matrix to hold. A binder system consists of a 
single or two or more binder components, and may contain other components, such as a polymerization initiator and a dispersant, 
if needed. If a binder component is fixed to a coated side within a binder system by the solidification without a chemical reaction, 
or hardening accompanied by the chemical reaction of a binder component, a binder system will serve as a binder and a coat will' 
be formed. 

[0052] A "binder component" is a component accompanied by the chemical reaction of the solidification without a chemical 
reaction, or a binder component which can be hardened, if such solidification or hardening is fixed to a coated side, it will coat- 
lze, and a Plastic solid will be acquired if a binder component fixes each other mutually. If the monomer and oligomer of low 
molecular weight do not have hardening reactivity, they cannot function as a binder, but comparatively, even if the polymer and 
oligomer of large molecular weight do not have hardening reactivity, they can be coat-ized by desiccation or cooling 
solidification, and can function as a binder. 

[0053] A "fluorine component" means the binder component which has a fluorine atom in a molecule. A fluorine component is 
not restricted to the fluorine component (a) mentioned later. For example, it has no radical of hardening reactivity of the 
functional group hardened by ionizing radiation, the polar group which heat-hardens, therefore even if it is a binder component 
without hardening reactivity, if it has a fluorine atom in a molecule, it corresponds to a fluorine component. 
[0054] On the other hand, "a fluorine non-component" means the binder component which does not have a fluorine atom at all in 
a molecule, and even if it has hardening reactivity, it is not necessary to have. 

[0055] Moreover, "hardening reactivity" means the chemical reactivity which causes the hardening phenomenon of a binder 
component. 

[0056] Based on the above definition, the coating constituent concerning this invention is explained first. 
[0057] The first coating constituent concerning this invention at least (A) It consists of one sort or two sorts or more of binder 
components containing the fluorine component (a) which has in a molecule both the functional group (a "ionizing-radiation 
nardenability radical" is told to below) hardened by ionizing radiation, and both [ one side or ] ("a thermosetting polar group" is 
told to below) which heat-harden. The binder system which contains both an ionizing-radiation nardenability radical and a 
thermosetting polar group as a whole, And it is possible to make it distribute with the gestalt of colloid in the liquefied medium 
submfcron orter ° mtmg * " ^ COating COnStituent charact enzed by containing the inorganic ultrafine particle of 

[0058] Moreover, the second coating constituent concerning this invention The coating constituent of the above first is prepared in 
the shape of [ in which coating is possible ] a liquid. (A) It consists of one sort or two sorts or more of binder components 
containing the fluorine component (a) which has both an ionizing-radiation nardenability radical, and both [ thermosetting / 
thermosetting one side or ] in a molecule. The binder system which contains both an ionizing-radiation nardenability radical and a 
thermosetting polar group as a whole [ whether it dissolves or distributes and becomes a solvent and ] Or it is the coating 
constituent characterized by the inorganic ultrafine particle of (B) submicron order distributing at colloid in the liquefied medium 
which consists of the liquefied binder system (A) concerned. 

[0059] If the coating liquid of the above-mentioned coating constituent is applied to the front face of a coating-ed object it dries 
and ionizing radiation is irradiated, since the binder system of this coating constituent contains the functional group hardened by 
ionizing radiation, it can form chemical bonds, such as a crosslinking bond, in a paint film, and can stiffen a paint film. Therefore, 
the fall of the degree of hardness of the paint film by the fluorine and reinforcement can be prevented 

[0060] Moreover, since this binder system has the polar group, the paint film formed using the coating liquid of this coating 
constituent is excellent in the adhesion over a base material. Furthermore, since the polar group of this binder system has 
thermosetting, it forms chemical bonds, such as a crosslinking bond, not only according to the effectiveness of raising the 
adhesion of a paint film according to the operation as a polar group but according to the operation as a thermosetting radical, and 
is effective m stiffening a paint film. Therefore, when carrying out heat curing of the paint film formed with this coating 
constituent, by two hardening reactions, ionizing-radiation hardening and heat curing, high crosslinking density is obtained and a 
film degree of hardness can be raised further. In addition, when it is the polymer which the binder component which constitutes a 
binder system becomes from the chain of two or more monomeric units, the functional group hardened by ionizing radiation and 
the polar group which heat-hardens may be permuted by the end of a principal chain, may be directly permuted in the middle of a 
principal chain, and may be permuted on the side chain which branches from a principal chain 

[0061] The fluorine components (a) blended with the coating constituent of this invention are main binder components for giving 
membrane formation nature (film forming ability) and a low refractive index to a coating constituent. 

[0062] Since a fluorine component (a) demonstrates the function which has the ionizing-radiation nardenability radical further and 
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it not only says that it is the fluorine component which has the function which merely lowers the refractive index of a paint film 
but prevents the fall of the degree of hardness of the paint film by the fluorine, and reinforcement or demonstrates the function ' 
which has the thermosetting polar group and raises the adhesion over a coated side, it can raise the physical properties of the paint 
film containing a fluorine. 

[0063] Since the effectiveness of raising the degree of hardness and reinforcement of a paint film is high when the fluorine 
component (a) used as the cause which lowers the degree of hardness or reinforcement of a paint film itself hardens in a binder 
system by ionizing radiation, as for a fluorine component (a), it is desirable to have the ionizing-radiation hardenability radical at 



[0064] Although the fluorine component (a) is enough if it has either the ionizing-radiation hardenability radical or the 
thermosetting polar group, as the whole binder system, both an ionizing-radiation hardenability radical or a thermosetting polar 
group is contained, and it is necessary to demonstrate the function which prevents the fall of the degree of hardness of the paint 
film by the fluorine, and reinforcement, and the function both which raises the adhesion over a coated side. Therefore, a fluorine 
component (a) is supplemented with the insufficiency of a hardening reactivity radical if needed, combining other binder 
components suitably. 

[0065] For example, when a fluorine component (a) has only an ionizing-radiation hardenability radical, a fluorine component (a) 
has an ionizing-radiation hardenability radical and a thermosetting polar group, but when there are few amounts of a 
thermosetting polar group, a thermosetting polar group is supplied at a binder system combining the binder component which has 
a thermosetting polar group at least into a molecule. 

[0066] On the contrary, when a fluorine component (a) has only a thermosetting polar group, a fluorine component (a) has an 
ionizing-radiation hardenability radical and a thermosetting polar group, but when there are few amounts of an ionizing-radiation 
hardenability radical, an ionizing-radiation hardenability radical is supplied at a binder system combining the binder component 
which has an ionizing-radiation hardenability radical at least into a molecule. 

[0067] In addition, when combining two or more sorts of binder components, a fluorine component (a) or two or more sorts of 
other binder components may be used. 

[0068] When a fluorine component (a) is a fluorine component ("a fluorine component (a 1 )" is told to below) with an ionizing- 
radiation hardenability radical and a thermosetting polar group both, since an ionizing-radiation hardenability radical and a 
thermosetting polar group can be supplied to a binder system even if it does not combine other binder components, it is desirable. 
However, when both ionizing-radiation hardenability radicals, or both [ thermosetting / thermosetting either or ] run short, in 
order to fill up an insufficiency also in this case, other binder components which have both an ionizing-radiation hardenability 
radical, and both [ thermosetting / thermosetting one side or ] are combinable. 

[0069] It is desirable that it is the binder component which has an ionizing-radiation hardenability radical and a thermosetting 
polar group as other binder components combined with a fluorine component (a) in any case. Since it not only can supply an 
insufficient hardening reactivity radical by combining other binder components having an ionizing-radiation hardenability radical 
and a thermosetting polar group, but a fluorine component (a) and other binder components can harden with ionizing radiation or 
heat when a fluorine component (a) has either an ionizing-radiation hardenability radical or a thermosetting polar group 
especially, the degree of hardness of a paint film and reinforcement improve further. 

[0070] That is, when combining the fluorine component (a) which has only an ionizing-radiation hardenability radical, and other 
binder components having an ionizing-radiation hardenability radical and a thermosetting polar group, a fluorine component (a) 
supplies an ionizing-radiation hardenability radical to a binder system, and other binder components can fill up the insufficiency 
fo4e r erm ° Settmg P ° Sr ° UP ' Stiff6n 3 flu ° rine com P° nent ( a ) other binder components by ionizing radiation 

[0071] Moreover, when combining the fluorine component (a) which has only a thermosetting polar group, and other binder 
components having an ionizing-radiation hardenability radical and a thermosetting polar group, a fluorine component (a) can 
supply a thermosetting polar group to a binder system, other binder components can fill up the insufficiency of an ionizine- 
radiation hardenability radical, and heat curing of a fluorine component (a) and other binder components can be carried out 

[0072] Furthermore, when combining a fluorine component (a) and other binder components, it is desirable that not only the 
fluorine component (a) from a viewpoint which raises the fluorine content in a coating constituent and a paint film but other 
binder components are fluorine components. 

[0073] Selection or combination of a binder component as specifically shown below is desirable. (1) The fluorine component 
having an ionizing-radiation hardenability radical and a thermosetting polar group (a') 

(2) The above-mentioned fluorine component (a*) and the combination (3) above-mentioned fluorine component of the fluorine 
component (a) which has an ionizing-radiation hardenability radical at least (a'), The combination (4) above-mentioned fluorine 
component of the fluorine component (a) which has a thermosetting polar group at least (a'), the combination (5) of the fluorine 
non-component having an ionizing-radiation hardenability radical and a thermosetting polar group - with the fluorine component 
(a) which has an ionizing-radiation hardenability radical at least the combination (6) of the fluorine non-component having an 
ionizing-radiation hardenability radical and a thermosetting polar group - with the fluorine component (a) which has a 
tiiermosetting polar group at least With the combination above (1) of the fluorine non-component having an ionizing-radiation 
hardenability radical and a thermosetting polar group thru/or selection of (6), or combination, sufficient amount of an ionizing- 
radiation hardenability radical and a thermosetting polar group can be supplied with sufficient balance to a binder system. 
Moreover, (2), (4), and (5) are desirable at the point which (1) thru/or (5) are desirable, and a fluorine component (a) and other 
binder components can harden by ionizing radiation at the point which the fluorine component (a) itself can harden by ionizing 
~ Furthermore, (2) and (3) are desirable at the point that other binder components have the fluorine atom 
L0074J The ionizing-radiation hardenability radical of a binder component is a functional group which can advance the Oita child 
quantification reactions, such as a polymerization or bridge formation, by the exposure of ionizing radiation, for example, that to 
which a reaction advances according to reaction formats, such as a polymerization reaction like an optical radical polymerization 
optical canonic polymerization, and optical anionic polymerization, addition polymerization which advances through 
photodimenzation, or condensation polymerization, is mentioned. Also in it, since the handling which produces an optical radical 
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polymerization reaction indirectly in response to an operation of direct or an initiator by the exposure of ionizing radiation like 
ultraviolet rays or an electron ray, and includes the process of photo-curing is comparatively easy for especially ethylene nature 
unsaturated bonds, such as an acrylic radical, a vinyl group, and an allyl group, they are desirable. 

[0075] Moreover, the thermosetting polar group of a binder component is a functional group which can advance the Oita child 
quantification reactions, such as a polymerization or bridge formation, between same polar groups or other functional groups with 
heating. Also in a thermosetting polar group, since hydrogen bond formation radicals, such as a hydroxy 1 group, a carboxyl group, 
an amino group, and an epoxy group, are excellent not only in adhesion with a paint film but compatibility with an inorganic 
ultrafine particle (B) and raise the colloidal dispersion of the inorganic ultrafine particle (B) concerned, they are desirable, for 
example. Also in the thermosetting above-mentioned polar group, while it can introduce easily the functional group which is 
excellent in compatibility with an inorganic ultrafine particle like for example, a silanol (Si-OH) radical, since a hydroxyl group 
can also perform installation of the point constructing a bridge easily by processing under heating or existence of a moderate 
curing agent, it is the most desirable. 

[0076] When it has two or more ionizing-radiation hardenability radicals and/or one or more thermosetting polar groups in a 
monad, since a fluorine component (a) and other hardening reactivity binder components show sufficient hardenability by 
crosslinking reaction, they are desirable. 

[0077] As a fluorine component (a), the mixture which combined a monomer, oligomer, a polymer, or these with arbitration can 
be chosen and used with a fluorine atom into the molecular structure out of the fluorine content compound which has both an 
ionizing-radiation hardenability radical, and both [ thermosetting / thermosetting one side or ]. 

[0078] The effectiveness which raises the crosslinking density of a paint film is high, and also since molecular weight is small, a 
fluidity is a high component, and the fluorine content monomer and oligomer which have an ionizing-radiation hardenability 
radical among fluorine components (a) are effective in raising the coating fitness of a coating constituent. 

[0079] Furthermore, when using a fluorine content monomer and oligomer liquefied as a fluorine component (a) comparatively so 
much, it is possible for a fluorine content monomer and oligomer to function as a dilution solvent, to dissolve or distribute other 
combination components, even if it does not use a solvent, and to make colloid distribute an inorganic ultrafine particle, and it is 
also possible to prepare the liquefied coating constituent which does not contain the solvent. 

[0080] On the other hand, among fluorine components (a), since molecular weight is already large, compared with a fluorine 
content monomer and/or oligomer, membrane formation nature is high [ a fluorine content polymer ]. Since coating fitness can be 
improved since a fluidity will be raised, if it combines with this fluorine content polymer with the above-mentioned fluorine 
content monomer and oligomer, and crosslinking density is also raised, the degree of hardness and reinforcement of a paint film 
can be raised. 

[0081] As a fluorine component (a) which has only an ionizing-radiation hardenability radical, the fluorine content monomer 
which has an ethylene nature unsaturated bond can be used widely, and, more specifically, fluoro olefins (for example, fluoro 
ethylene, vinylidene fluoride, tetrafluoroethylene, hexafluoropropylene, a perfluoro butadiene, perfluoro-2, 2-dimethyl-l, 3-JIOKI 
SOL, etc.) can be illustrated. 

[0082] As a fluorine component (a) which has only a thermosetting polar group, the fluorine denaturation article of each resin, 
such as 4-fluoro ethylene-perfluoroalkyl vinyl ether copolymer; fluoro ethylene-hydrocarbon system vinyl ether copolymer; 
epoxy, polyurethane, a cellulose, a phenol, and polyimide, etc. can be illustrated, for example. 

[0083] What permuted a part of hydrogen of the fluorine the non-containing monomer which has a polar group later mentioned as 

a raw material which compounds the polymer or oligomer belonging to a fluorine component (a) as a fluorine component (a 1 ) 

having an ionizing-radiation hardenability radical and a thermosetting polar group by the fluorine atom can be used. Since it is the 

dominance which introduced the fluorine atom into the alpha position of an ethylene nature unsaturated bond especially, it can use 

for the reduction in a refractive index, or high intensity-ization of a paint film preferably. 

[0084] For example, 1,1, 2-trifluoro allyloxy monomer [0085] which are expressed with the following type 1 

[Formula 1] 

5t1 

CHf=CF 

CF 2 -0-fCF — CF 2 — O-V-CF-A 
\CF 3 /n CF 3 

[0086] (Among a formula, it is -CH20H, -COOCH3, -CN, or -COOH, -A is excellent in solubility, when especially -A is - 
CH20H, and since it is meltable to solvents, such as an acetone, an acetic acid, and a tetrahydrofuran (THF), it is desirable.) n is 
an integer and its integer of the range of 1-3 is especially desirable. It is suitably used as a fluorine content monomer having an 
ionizing-radiation hardenability radical and a thermosetting polar group. 

[0087] In addition, as a fluorine component (a') having an ionizing-radiation hardenability radical and a thermosetting polar 

group, they are the part of an acrylic or a methacrylic acid and full fluorination alkyl, the alkenyl, and aryl ester (for example, 

compound expressed with the following type 2 or the following type 3). 

[0088] 

[Formula 2] 

5*2 „i 



CH 2 =C 



R 2 



C — Rf 
R 3 

[0089] (Rl expresses the alkyl group or halogen atom of a hydrogen atom and carbon numbers 1-3 among a formula.) Rf 
expresses completeness or the alkyl group by which partial fluorination was carried out, an alkenyl radical, heterocycle, or an aryl 
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group. R2 and R3 express the radical independently defined by a hydrogen atom, an alkyl group, an alkenyl radical heterocycle 
an aryl group, or Above Rf, respectively. Rl, R2, R3, and Rf may have substituents other than a fluorine atom, respectively ' 
Moreover, two or more radicals of the arbitration of R2, R3, and Rf may join together mutually, and may form a ring structure 



[Formula 3] 
3S3 




[0091] (B expresses among a formula completeness or the n-valent organic radical by which partial fluorination was carried out.) 
R4 expresses the alkyl group or halogen atom of a hydrogen atom and carbon numbers 1-3. R4 may have substituents other than a 
fluorine atom, n expresses the integer of 2 thru/or 8. Completeness or partial fluorination vinyl ether, completeness or partial 
fluorination vinyl ester, completeness, or partial fluorination vinyl ketones can be illustrated. 

[0092] The oligomer and the polymer which are used as a fluorine component (a) first, the monomer belonging to the fluorine 
component (a") having an ionizing-radiation hardenability radical and a thermosetting polar group or oligomer - preferably 
especially By carrying out the polymerization of the monomer or oligomer which has only one ionizing-radiation hardenability 
radicals such as an ethylene nature unsaturated bond, like the above 1 and 1 and 2-trifluoro allyloxy monomer The intermediate- 
field polymer which has the pendant structure of containing a fluorine atom and having a polar group is compounded. An 
intermediate-field polymer may be the copolymer of the monomer or oligomer belonging to a fluorine component (a), and the 
monomer or oligomer which does not belong to a fluorine component (a). It is also acquired that the same intermediate-field 
polymer carries out copolymerization of the fluorine content monomer which has only an ionizing-radiation hardenability radical 
and the fluorine non-containing monomer having an ionizing-radiation hardenability radical and a polar group. 
[0093] Here as fluorine a non-containing monomer having an ionizing-radiation hardenability radical and a polar group Epoxy 
(meta) acrylate and glycidyl (meta) acrylate Glycerol monochrome (meta) acrylate and GURISERORUJI (meta) acrylate 2- 
hydroxyethyl (meta) acrylate and its caprolactone denaturation article, 2-hydroxypropyl (meta) acrylate and its caprolactone 
denaturation article, Phosphoric-acid (meta) acrylate and polyethylene-glycol (meta) acrylate Polypropylene-glycol (meta) 
acrylate the acrylate (meta) of a polyethylene-glycol-polypropylene-glycol copolymer, succinic-acid acrylate, acrylamide etc 
can be illustrated. 

[0094] And if the compound it has a compound and the functional group in which a polycondensation and a polyaddition are 
possible, and ionizing-radiation hardenability radicals, such as an ethylene nature unsaturated bond, to the polar group of the 
above-mentioned intermediate-product polymer is made to react, an ionizing-radiation hardenability radical will be introduced 
through a part of polar group of an intermediate-product polymer, and the oligomer and the polymer belonging to the fluorine 
component (a ) having an ionizing-radiation hardenability radical and a polar group will be compounded. To the polar group of an 
intermediate-field polymer, although the functional group in which a polycondensation and a polyaddition are possible was 
illustrated as a polar group of an intermediate-field polymer, it can be suitably chosen from inside. In addition, when the fluorine 
atom has permuted by the residue part introduced into an intermediate-field polymer with an ionizing-radiation hardenability 
mAoi SmCC refractlve ,ndex of 1116 oligomer obtained or a polymer becomes still lower, it is desirable 

[0095] Since ionizing-radiation hardenability and the adhesion over a base material can be balanced if the ratio (ionizing-radiation 
hardenability radical: polar group) of the amount of an ionizing-radiation hardenability radical and the amount of a polar group 
contained m the oligomer which is a fluorine component (a'), and a polymer is in the range of 20 mol %:80 mol %-90 mol %10 
mol %, it is desirable. 

[0096] Although a fluorine component (a) is used as an indispensable binder component in this invention, other binder 
components can be used with a fluorine component (a) if needed. In order to raise the degree of hardness of a paint film 
reinforcement adhesion, etc. or to control many properties like adjusting a refractive index to a predetermined value the binder 
component which does not contain a fluorine may be used in the range which does not deviate from the purpose of this invention 
As other binder components, fluorine the non-containing monomer of nonresponsive fluorine non-containing oligomer and a 
suitably' n0nreSp ° nS1Ve fluorine content oli g°mer and a polymer, and hardening reactivity, oligomer, and a polymer can be used 

[0097] For example, as nonresponsive fluorine non-containing oligomer and, and a nonresponsive polymer, in order to form an 
optical thin film, the non-hardening reactivity polymer which does not have the transparence resin used from the former for 
example polyacryhc acid polymethacrylic acid, polyacrylate, polymethacrylate, polyolefine, polystyrol, a polyamide, p'olyimide 
be rentioned ^ ' * * P oi y merization ^e functional group likL polycartonate can 

[0098] As nonresponsive fluorine content oligomer or a nonresponsive polymer, polytetrafluoroethylene;4-fluoro ethylene-6- 
fluoro propylene copolymer;4-fluoro ethylene-ethylene copolymer; polyvinyl fluoride; poly vinylidene fluoride; fluorine 
denaturation silicone resin etc. can be illustrated, for example. 

[0 K 9 u ] u m ° reOV f r ' 35 fluorine a "on-containing monomer, the oligomer, and the polymer of hardening reactivity The monomer 
which has a polymerization nature functional group like an ethylene nature unsaturated bond, and oligomer, For example 2- 
hydroxyethyl (meta) acrylate, 2-hydroxypropyl (meta) acrylate, Hydroxy butyl acrylate, 2-hydroxy 3-phenoxypropylacry'late 
Carboxy poly caprolactone acrylate, an acrylic acid, a methacrylic acid, Monofunctional (meta) acrylate, such as acrylamide- 
Ethylene glycol diacrylate, Diacrylate, such as pentaerythritol diacrylate monostearate; Trimethylolpropane triacrylate Tori 
(meta) acrylate, such as a pentaerythritol thoria chestnut rate, Polyfunctional (meta) acrylate, such as a pentaerythritol 
tetraacrylate derivative and dipentaerythritol pentaacrylate, or the oligomer in which these radical polymerization nature 
monomers carried out the polymerization can be illustrated. Moreover, the hardening reactivity polymer which introduced a 
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polymerization nature functional group like an ethylene nature unsaturated bond into the above-mentioned non-hardening 
reactivity polymer can be illustrated. Fluorine the non-containing monomer having an ionizing-radiation hardenability radical 
which was illustrated as a raw material which furthermore manufactures the intermediate-field polymer of the above-mentioned 
fluorine component (a'), and a polar group can also be used. 

[0100] As for other binder components, it is desirable to have the ionizing-radiation hardenability radical which can form a 
crosshnking bond between fluorine components (a), especially an ethylene nature unsaturated bond. Moreover, as for the 
monomer which are other binder components, what has ionizing-radiation hardenability radicals, such as an ethylene nature 
unsaturated bond, in [ two or more ] a monad is desirable, and its polyfunctional (meta) acrylate is desirable also in it. 
Furthermore, in order to make the refractive index of a paint film low, it is desirable that other binder components have the 
fluorine atom. 

[0101] Moreover, in order to raise the compatibility of a fluorine component and an inorganic ultrafine particle, SP value based on 
the calculation formula of SP value which FEDORUFU (Fedros) proposed may blend fluorine a non-containing monomer and/or, 
and oligomer of 8.5-12 with the coating constituent of this invention. In the state of coating liquid, even if an inorganic ultrafine 
particle fully distributes and is in a transparence condition, as a paint film dries, an inorganic ultrafine particle may condense and 
milk. On the other hand, milkiness of such a paint film can be prevented by blending large fluorine non-containing monomer 
and/or, and the oligomer of compatibility with the coating constituent of this invention at both a fluorine component and an 
inorganic ultrafine particle. 

[0102] It has the ethylene nature unsaturated bond of two or more organic functions here. SP value as fluorine a non-containing 
monomer and/or, and oligomer of 8.5-12 specifically Monofunctional (meta) acrylate, such as an acrylic acid, a methacrylic acid, 
and acrylamide; A pentaerythritol thoria chestnut rate, Diacrylate, such as ethylene glycol diacrylate and pentaerythritol diacrylate 
monostearate; Tnmethylolpropane triacrylate, Tori (meta) acrylate, such as a pentaerythritol thoria chestnut rate, Polyfunctional 
(meta) acrylate, such as a pentaerythritol tetraacrylate derivative and dipentaerythritol pentaacrylate, or the oligomer in which 
these radical polymerization nature monomers carried out the polymerization can be illustrated. These fluorine non-containing 
monomers and/or, and oligomer may be used combining two or more sorts. 

[0103] In order to carry out coating of the coating constituent concerning this invention to homogeneity to a large area It is 
desirable to use ketones or its mixture so that it may mention later, but since SP value of ketones or its mixture is also settled in 
the range of the above 8.5-12 in using fluorine a non-containing monomer or, and oligomer with SP value of this range, it is 
effective in the compatibility of a fluorine component and an inorganic ultrafine particle improving, simultaneously the solubility 
to the solvent of a coating constituent and coating fitness improving. 

[0104] Fluorine the non-containing monomer and/or, and oligomer for raising the compatibility of a fluorine component and an 
inorganic ultrafine particle are made to usually contain to the solid content whole quantity in the coating constituent of this 
invention at about 0. 1 - 70% of the weight of a rate. 

[0105] Many properties, such as membrane formation nature, coating fitness, crosslinking density of ionizing-radiation hardening 
a fluorine content, and a content of the polar group which has thermosetting, can be adjusted combining suitably the monomer 
belonging to the above-mentioned fluorine component (a), oligomer, a polymer and the monomer that does not belong to a 
fluorine component (a), oligomer, and a polymer. For example, crosslinking density and processing suitability improve by the 
monomer and oligomer, and the membrane formation nature of a coating constituent improves by the polymer 
[0106] In this invention, the number average molecular weight (polystyrene conversion number average molecular weight 
measured with gel permeation chromatography (GPQ) out of a fluorine component (a) is able for 2,000 or less monomer and 
number average molecular weight to combine the oligomer of 2,000-10,000, and for number average molecular weight to 
combine the polymer of 10,000-200,000 suitably, and to adjust many properties of a paint film easily combining binder 
components other than a fluorine component (a) if needed further. 

[0107] By combining the polyfunctional (meta) acrylate which has two or more ethylene nature unsaturated bonds with the 
polymer whose number average molecular weight which belongs to a fluorine component (a) especially is 10,000-200 000, since 
it is easy to balance many physical properties including coating fitness, membrane formation nature, a film degree of hardness 
film reinforcement, etc., it is desirable. 

[0108] In this invention, the amount of the fluorine contained in the whole binder component is decided by the amount of the 
fluorine contained in fluorine components other than the fluorine component (a) blended with a coating constituent, and the 
fluorine component (a) concerned. And the refractive index of the paint film obtained can be adjusted by controlling the fluorine 
content of the binder component which makes a fluorine component (A) a subject. That is, the fluorine content of the paint film 
formed using the coating constituent and the coating constituent concerned increases, and a refractive index becomes low so that 
there are so many loadings that the fluorine content of the fluorine component (a) blended with a coating constituent or the other 
fluorine component is high. On the other hand, the fluorine content of the paint film formed using the coating constituent and the 
coating constituent concerned decreases, and a refractive index becomes high, so that there are so few loadings that the fluorine 
m?nn^ ^° TmC c J 0m P 0nent ( a ) blended with a coating constituent or the other fluorine component is low 
[0109] Especially in order to make the refractive index of a paint film low enough, it is desirable that the refractive index of a 
fluorine component a) is 1.42 or less 1.45 or less, and it is desirable that the refractive index of fluorine components other than a 
fluorine component (A) is also 1.42 especially or less 1.45 or less. Moreover, it is desirable more than 5 mol % 0 f the hydrogen 
which has combined the fluorine component (a) with the carbon of all the binder components made into a subject in respect of 
fluorine content, and that more than 20 mol % is especially permuted by the fluorine atom 

[01 10] However when the fluorine content of a binder component becomes large too much, the degree of hardness and 
reinforcement of a paint film which are formed from the coating constituent containing the binder component concerned fall, and 
here is a problem of it becoming impossible to be equal to the practical use as optical thin films, such as a low refractive-index 
layer. When the ^refractive index of a fluorine component became about 1.42 or less conventionally, it was difficult to obtain the 
paint film which has a sufficient degree of hardness and reinforcement by a fluorine content becoming large too much. 
101 1 1] On the other hand, by blending an inorganic ultrafine particle with the binder component which makes a fluorine 
component (a) a subject so that it may mention later in this invention Even when more than 20 mol % of the hydrogen atom 
combined with the carbon which constitutes the molecule of all the binder components in a coating constituent uses what is 
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permuted by the fluorine atom Even when a refractive index uses 1.42 or less fluorine component, it is possible to form the paint 
film which has the degree of hardness which can be equal to practical use, and reinforcement. In addition, the fluorine 
substitutional rate of a fluorine component can be measured by the NMR method or the elemental-analysis method. 
[0112] The inorganic ultrafine particle (B) blended with the coating constituent of this invention is a component for giving the 
degree of hardness and reinforcement which can be borne practically to the paint film formed with the binder which makes it 
come to harden a binder system with a high fluorine content (A). 

[0113] That is, after applying to the front face of a coating-ed object the coating liquid which made the binder system (A) which 
makes a fluorine component (a) a subject distribute an inorganic ultrafine particle to colloid and making it solidify by approaches, 
such as desiccation, the paint film which the inorganic ultrafine particle distributed to homogeneity in the binder which consists of 
a hardened material of the above-mentioned binder system (A) is obtained by carrying out ionizing-radiation hardening further. 
Since this paint film is tightened by the cohesive force of the inorganic ultrafine particle distributed to homogeneity, and the 
hardness of the particle itself, in order to lower a refractive index, even when the fluorine content of a binder component is raised, 
it can avoid the remarkable fall of the degree of hardness of the paint film concerned, and reinforcement, and has the degree of 
hardness and reinforcement which can be borne practically. 

[01 14] Moreover, it is little, the effectiveness which does not carry out **** small deer effect at all and which tightens a paint 
film is fully acquired by a refractive-index fall operation and membrane formation nature of a fluorine component (a) and/or the 
other fluorine component, and the inorganic ultrafine particle (B) which may be distributed by the colloidal state in the coating 
constituent of this invention does not need to blend an amount which gathers a refractive index or makes the film weak. 
[0115] It may adjust to the concentration which completely saves a solvent besides in the case of preparing the coating constituent 
of this invention from the beginning to the concentration used for a coating activity using a solvent in the high-concentration 
condition in which **** does not carry out little deer content, adds a solvent just before use, and is used for a coating activity. 
Moreover, a coating constituent may be able to be prepared in the condition of coating liquid by using a liquefied fluorine content 
monomer and/or oligomer comparatively so much as a fluorine component, without using a solvent. Even if it is which case, in 
this invention, an inorganic ultrafine particle (B) needs to be able to become the gestalt of colloid in coating liquid finally, and to 
be able to distribute to homogeneity. 

[0116] therefore, the inside of the solvent for preparing the coating constituent of this invention in coating liquid as an inorganic 
ultrafine particle (B) - or it is required in the liquefied fluorine content monomer for preparing the coating constituent of this 
invention in coating liquid, without using a solvent, and/or oligomer for it to be possible to become the gestalt of colloid and to 
distribute homogeneity. 

[0117] Blending an inorganic, comparatively little ultrafine particle with the coating constituent concerning this invention can also 
fully raise the degree of hardness and reinforcement of a paint film, and it is possible to eliminate completely the evil which the 
concentration of a fluorine component is diluted by combination of an inorganic ultrafine particle, and has a bad influence on a 
refractive-index fall operation, or to stop to few extent. However, since there is not necessarily possibility of having a bad 
influence on the refractive-index fall operation by the fluorine component in using comparatively more inorganic ultrafine 
particles, especially as an inorganic ultrafine particle, 1.55 or less thing is preferably used for a refractive index L60 or less. For 
example, as an alumina aluminum 203 (refractive index: 1.53), a silica Si02 (refractive index 1.46), magnesium fluoride MgF2 
(refractive index 1.38), a calcium fluoride CaF2 (refractive index 1.36), etc. can be illustrated and being described above out of 
these, it is desirable to choose and use the thing in which colloid distribution is possible into a solvent or a monomer, and/or 
oligomer. When a low refractive index is required especially, it is desirable to use a colloidal silica (Si02) particle also in the 
inorganic ultrafine particle of the above-mentioned instantiation. Moreover, when priority is given to giving sufficient degree of 
hardness for a paint film, it is desirable to use an alumina (aluminum 203) particle. 

[0118] Moreover, in order to secure sufficient transparency for a paint film, the so-called thing of ultrafine particle size is used for 
an inorganic ultrafine particle (B). A "ultrafine particle" is a particle of submicron order and means what has particle diameter 
smaller than the particle which has the particle diameter of several micrometers to several 100 micrometers currently generally 
called the "particle" here. Although the concrete size of the inorganic ultrafine particle (B) used in this invention is different with 
the application and grade of the thin film for optics to which the coating constituent of this invention is applied, it is desirable to 
use the thing of the range whose diameter of a primary particle is generally lnm - 500nm. It becomes difficult for the diameter of 
a primary particle to give the degree of hardness and reinforcement sufficient in less than lnm for a paint film, and on the other 
hand, if the diameter of a primary particle exceeds 500nm, the transparency of a paint film is spoiled and it may become 
unapplicable ability depending on an application. The diameter of a primary particle of an inorganic ultrafine particle may carry 
out visual measurement from the image photograph of the secondary electron emission obtained by a scanning electron 
microscope (SEM) etc., and may carry out machine measurement with the particle-size-distribution meter using dynamic light 
scattering, static light scattering measurement, etc. 

[0119] The inorganic ultrafine particle (B) whose diameter of a primary particle is l-100nm among the above-mentioned range of 
the diameter of a primary particle is suitable to form an ultra-thin optical thin film like the low refractive-index layer of an 
antireflection film, and the inorganic ultrafine particle (B) whose diameter of a primary particle is 100-500nm is suitable for it for 
forming the comparatively thicker MOS eye (Mos-eye) structure film also among optical thin films. 

[0120] In addition, no matter an inorganic ultrafine particle may be what configuration, it can be used [ as long as it can distribute 
to colloid, and it can secure the degree of hardness and reinforcement of a paint film and transparency can be secured in the size 
of submicron order, even if the particle shape is spherical and it is needlelike, in addition ] for this invention. 
[0121] If a part of inorganic ultrafine particle is a metal hydroxide and the structure which water adsorbed and was hydrated is 
taken, since it will be easy to distribute the gestalt of colloid in a solvent or a liquefied monomer, and/or oligomer, it is desirable. 
[0122] Moreover, by carrying out hydrophobing processing of the front face of an inorganic ultrafine particle, the dispersibility in 
the inside of a solvent or a liquefied monomer, and/or oligomer can be raised, and it becomes that it is easy to distribute the gestalt 
of colloid. Though the coating liquid which the inorganic ultrafine particle fully distributed is obtained when many hydroxyl 
groups exist in the front face of an inorganic ultrafine particle, and blending a lot of inorganic ultrafine particles into the coating 
constituent of this invention, since the compatibility of a fluorine component and an inorganic ultrafine particle is not so good, in 
the process in which the coating liquid concerned is dried after coating, condensation of an inorganic ultrafine particle may take 
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place within a paint film, and a paint film may milk. On the other hand, since the compatibility of the inorganic ultrafine particle 
to a strong water-repellent fluorine component improves by carrying out hydrophobing processing of the inorganic ultrafine 
particle, the effectiveness that such milkiness can be prevented is also acquired. 

[0123] An inorganic ultrafine particle can give hydrophobicity by covering with a low-molecular organic compound After 
dissolving a low-molecular organic compound into an organic solvent and specifically distributing an inorganic ultrafine particle 
in this solution, it can cover by carrying out evaporation removal of the organic solvent completely. As a low-molecular organic 
compound, stearin acid, a lauric acid, oleic acid, linolic acid, a low-molecular organic carboxylic acid like the Reno Laing acid a 
low-molecular organic amine, etc. can be illustrated, for example. 

[0124] Moreover, hydrophobing can be carried out also by carrying out surface treatment of the inorganic ultrafine particle by 
coupling agents, such as a silane coupling agent and a titanate coupling agent. Also in a coupling agent if hydrophobing 
processing of the front face of an inorganic ultrafine particle is carried out by the silane coupling agent (fluorine system silane 
coupling agent) containing a fluorine atom, the compatibility which was excellent to especially the fluorine component is 
acquired, and milkiness of a paint film can be prevented effectively. 

[0125] As a silane coupling agent, concretely here 3-glycidoxypropyltrimetoxysilane, 3-glycidoxypropylmethyldimetoxysilane, 2- 
(3, 4-epoxycyclohexyl) ethyltnmethoxysilane, 3-aminopropyl triethoxysilane, 3-aminopropyl trimethoxysilane, N-(2-aminoethyl) 
3-aminopropyl methyldiethoxysilane, 3-mercapto propyltrimethoxysilane, vinyltrimetoxysilane, vinyltriethoxysilane, a vinyl tris 
(2-methoxyethoxy) silane, 3-methacryloxy propyl trimethoxysilane, etc. can be illustrated. 

[0126] When it processes by the silane coupling agent with a reactant radical among these, the thermosetting polar group of a 
binder component, the alkoxy group of a silane coupling agent, and the functional group in which heat curing is possible can form 
firm association easily, and the reinforcement of a paint film can be raised. 

l°p 2 3 ™ a J^o a ^ C °,Tc lin ^ ag ^oV peciflCally Pr0duCt name PUREN act KR-TTS marketed from Ajinomoto Co., Inc., KR-46B, 
KR-55 KR-41B, KR-38S KR-138S, KR-238S, 338X, KR-44, KR-9SA, KR-ET, etc. can be illustrated. Furthermore, metal 
alkoxides, such as tetramethoxy titanium, tetra-ethoxy titanium, tetraisopropoxy titanium, tetra-n-propoxytitanium tetra-n- 
butoxytitanium, tetra-sec-butoxytitanium, and tetra-tert-butoxytitanium, can also be used. 

[0128] As a fluorine system silane coupling agent, the trade names TSL8262, TSL8257, and TSL8233 and TSL8231 grade which 
are a fluoro alkyl silane coupling agent by GE Toshiba Silicones Co., Ltd. can be illustrated, for example 
[0129] The inorganic ultrafine particle by which hydrophobing processing was carried out can also be received as a commercial 
item. There is a product which made the front face hydrophobicity as such a commercial item by making an organic low 

ORGANO^l!S t sor P ° Und StiCk t0 fFOnt faCe ° f Si ° 2 Panide ' f ° r CXample ' 3nd NiSSan Chemistl > ™W»Mes as a trade name 
[0130] | It is desirable to make an inorganic ultrafine particle contain at 0. 1 - 70% of the weight of a rate to the solid content whole 
quantity which contains the component of the binder component containing a fluorine component (a), an inorganic ultrafine 
particle, and others in the coating constituent of this invention, and it is still more desirable to make a minimum into 0 3 % of the 
weight or more and to make/or an upper limit especially into 30 or less % of the weight 50 or less % of the weight. Here the solid 

in sohd t^XT^r^rr^ ^ ^ 3 SOlVCnt ' and 3 liqUefied m ° n0mer ■ Bd oli S° mer ™ aIso contained 
hil ^H ■ I oo little blending ratio of coal of the inorganic ultrafine particle in a coating constituent, the degree of 

^enforcement of a paint film will not fully improve, but when there is too much blending ratio of coa of an 

Z £S 1^ I \ ' WhUe 3 flU ° nne com P° nent is diluted «"» ^ becomes impossible to fully lower a refractive index on 
the other hand, the binder component in a coating constituent decreases relatively, a paint film becomes weak, and film 
reinforcement falls. The paint film which it is possible to raise the degree of hardness and reinforcement of a paTnt mm and has a 

JStrf m uf' « W3S eXCeHent 3lS ° in 3 d6gree ° f hardneSS and reinforcement is obtained without most 

th Ving 3 , f ^ ° n 3 refractive -index fall operation of a fluorine component by making the coating constituent 

S £Z_ST C °? 311 m0rg t mC ^ Ultr3fine Partide 3t 01 - 70% of wei S ht of a rate by solid content criteria 
^ mosettm ^ P° Ia 5 g^up m a bm der system (A) is a hydro , and since * 

27' and an ™ T Z am ! uIfraflne Particle (B) cause a dehydration polycondensation with heating and tfiey can fornt covalent 

£ol * e ? C h ° f ^ ulorganiC ,V' trafU : e P3rtiC,e (B) beCOmes a metal h y droxide Partially L has prodZcdZ hySyl 

SZ^nSnt °l hardne f ° f a P ault fllm ™ d reinforcement improve. Even when the thermosetting polar group of a bSte 

bTaMe tc * Tfonned y y ^ ** ** COV3lent b ° nd ° f an "-ganiclltrafin? particle (6^ 

[0132] Moreover by giving a polymerization nature functional group to the front face of an inorganic ultrafine particle (B) the 

^^ss^sm sasar u,,rafme pan,clc <B) can ta ~ - d ,he 

uiermosettmg polar group and covalent bond can be formed, but the thing of a suitable reaction format canbe us^forTt 
according to the lonizing-radiation hardenability radical and/or the thermosetting polar group which the binder component 

IZuTl^r ln0rg3mC Ultr3fme P3rtiC,e (B) haS - ^ is necessar y is J ust *e samf ionLing-radiatio ^hXTmty Radical 
as what the binder component put together generally has, and/or a thermosetting polar group. naraenatulity radical 

10134] For example, the inorganic ultrafine particle (B) which has an amino group and a hydroxyl group can be combined with 

T^TZ C T P ° nent (3) WhiCh C3n C ° mbine ** in0r * anic ultrafine P^ele (B) which hL Methylene namr >un?^™L Tbond 
as well as the fluorine component (a) which has an ethylene nature unsaturated bond, and can add an opttcal mdkal 

toeZZTT m,t,3t0r u n Tt ed ; ° r h3S 3n ep ° Xy gr0Up ' and the cu ™8 ^ of an'epoxy reacl^be added deeded When 

^ . hC funct,onal g fOU P to an ino^ie "Itrafine particle (B) and the simple natur ? reaction / 

ffi frSicfS H ^ ^ f Cn lnt ° COnsideration > as a Polymerization nature functional group of an inorgi c uttTfine particle 
mi 5? a i ' ° USC lomzin g- radiat ion hardenability radicals, such as an ethylene nature unsaturated bond 

[0135] A polymenzation nature functional group and the approach of giving ionizing-radiation hardenabU ty Radicals such as an 
ethylene nature unsaturated bond, preferably are divided roughly into the front face of an inorganic ul4fm7parfde ^M^Sg 
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[0136] (1) How to make the monomer containing a polymerization nature functional group, oligomer, and a polymer stick to the 
front face of an inorganic ultraflne particle. 

[0137] (2) How to introduce a reactant functional group into a front face at the same time it performs hydrophobing of an 
inorganic ultrafine particle by the coupling agent which has a polymerization nature functional group. 

[0138] (3) The approach to which the front face of an inorganic ultrafine particle is made to carry out the graft of the polymer with 
a reactant functional group. 

[0139] In case the component which contains a polymerization nature functional group in the distributed solution of an inorganic 
ultrafine particle is added by the technique of the above (1) for example, the thing (hydrogen bond -) which has a polar group if 
the front face of an inorganic ultrafine particle is a hydrophilic property If it is use of static electricity, use of a hydrophilic 
interaction, and hydrophobicity, (use of a hydrophobic interaction) and an inorganic ultrafine particle are acid things about a thing 
hydrophobic in the environment of a hydrophilic property and a basic (use of an acid-base interaction) thing will be selected The 
amount which sticks to an inorganic ultrafine particle front face can be made to increase. 

[0140] By the technique of the above (2), the coupling agent illustrated previously can be easily introduced by carrying out a 
polycondensation reaction with the polar group of the front face of an inorganic ultrafine particle under existence of an acid or a 
base catalyst, if required. Under the present circumstances, in addition to what was previously enumerated on the occasion of 
hydrophobing processing, as an usable coupling agent, the monomer which introduced the alkoxy group into the end or the side 
chain, oligomer, and a polymer can also be used. 

[0141] The graft- ized reaction of the polymer to the inorganic ultrafine particle front face of the above (3) is divided roughly into 
following three. 

[0142] (3a) Since the hydroxyl group (- OH) which exists in the front face of the approach inorganic ultrafine particle made to 
supplement with a polymer growth end by the inorganic ultrafine particle has the operation supplementary to active species, such 
as a radical, the monomer which has a polymerization nature functional group, oligomer, or a polymer can be combined with a 
particle front face by performing the polymerization reaction of polyfunctional monomer or oligomer under existence of an 
inorganic ultrafine particle, or adding an inorganic ultrafine particle in the polymerization system of polyfunctional monomer or 
oligomer. The effectiveness of association is bad, although it is effective when a bulk polymerization etc. scours a particle, is 
crowded in a monomer and a polymerization reaction is performed. 

[0143] (3b) Polymerization initiation active species, such as an approach radical polymerization initiator which makes a 
polymerization reaction start, are beforehand formed in the front face of an inorganic ultrafine particle from the front face of an 
inorganic ultrafine particle, and it is the approach of growing up a polymer from a particle front face using polyfunctional 
monomer or oligomer. Although the polymerization reactivity polymer chain of the amount of macromolecules is easy to be 
obtained, control of chain transfer etc. is difficult. 

[0144] (3c) It is the approach of combining, after carrying out direct coupling of the reactant radical of the polymer end 
concerned, and the hydroxyl group of an inorganic ultrafine particle front face or combining other reactant radicals with both the 
reactant radical of a polymer end, or both [ either or ] of an inorganic ultrafine particle front face using the polymer which has the 
reactant radical of two or more organic functions of methods of combining a polymer with a reactant radical, and the hydroxyl 
group of an inorganic ultrafine particle front face. Many classes can be used as a polymer and joint effectiveness is also good at 
comparatively simple actuation. 

[0145] In order that the method of combining a polymer to an inorganic ultrafine particle front face may use the dehydration 
polycondensation reaction between polymers with the hydroxyl group and the reactant radical on the front face of a particle, in a 
polymer and its solution, it distributes an inorganic ultrafine particle and is heated above 80 degrees C for 3 hours or more. 
[0146] The inorganic ultrafine particle (B) which has a polymerization nature functional group can also be received as a 
commercial item, as such a commercial item - Clariant, LTD. of France (Clariant Corp.) ~ a trade name - yes, the product which 
combined the reactant organic radical which contains reactant radicals, such as an ethylene nature unsaturated bond, a hydroxyl 
group, and an amino group, among surface-preparation Si02 particles supplied as link OG (Highlink OG) series can be illustrated. 
As a product which has an ethylene nature unsaturated bond, there are some which carried out ether linkage of hydroxyl-group 
content (meta) acrylate like 2-hydroxyethyl (meta) acrylate or 2-hydroxypropyl (meta) acrylate to the silanol group of a Si02 
particle front face more concretely. As a product which has a hydroxyl group, ethylene glycol, propylene glycol, 1 ,4-butanediol, 
polyethylene glycols, glycerol, polyhydric alcohol like trimethylol propane, or the thing that carried out ether linkage of the 
alkoxysilane is in the silanol group of a Si02 particle front face. As a product which has an amino group, there are some which 
rmlni Tu* Cth u r hnkage of a h y<froxyl-group content amine like ethanolamine to the silanol group of a Si02 particle front face. 
1.0147] Thus, the part of the monomer which has a polymerization nature functional group, oligomer, or polymer structure can be 
introduced I into the front face of an inorganic ultrafine particle. In order for an inorganic ultrafine particle (B) to discover 
sufficient hardening reactivity, it is desirable that the part (it is this polymerization nature functional group itself when the 
polymerization nature functional group couples directly with the particle front face) which has the polymerization nature 
functional group introduced per particle partial 100 weight section of an inorganic ultrafine particle (B) and into its front face 
exists at a rate more than 1 weight section. In addition, the amount of the polymerization nature functional group combined with 
the inorganic ultrafine particle (B) can be measured by the elemental-analysis method. 

[0148] Moreover, as for a part for the induction of the polymerization nature functional group which exists in the front face of an 

inorganic ultrafine particle (B), it is desirable that number average molecular weight is in the range of 300-20000 

[0149] When an inorganic ultrafine particle (B) has two or more ionizing-radiation hardenability radicals and/or one or more 

rm ™i° Se £ mg P ° lar 8X0X11)3 m 1 P article ' since crosslinking reaction shows sufficient hardenability, it is desirable. 

[0150] When an inorganic ultrafine particle (B) has a polymerization nature functional group, although the blending ratio of coal 

ot the inorganic ultrafine particle concerned is not limited especially as long as the fluorine component (b) is substantially blended 

into the coating constituent, it can be adjusted to the solid content whole quantity containing the component of the binder system 

containing a fluorine component, an inorganic ultrafine particle, and others in 0.1 - 99.5% of the weight of the large range. Here, 

the solid content of a coating constituent is all components other than a solvent, and a liquefied monomer and oligomer are also 

contained in solid content. 

[0151] Since not only a binder component but an inorganic ultrafine particle forms covalent bond when an inorganic ultrafine 
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particle (B) has a polymerization nature functional group, and stiffening the coating constituent of this invention, even if it blends 

SlSSS 6 t'v T Cl \ S0 T Ch ' 3 P3int < S n Caim0t beCOme WCak eaS «y ™ d C3n maintain membrane for^UST^ 
film 2 « T? • u I' effec , tlve "tf s wh,ch does not carry out **** s mall deer effect at all and which tightens a paint 
™ J?*™?^" 1 "!? ^refractive-index fa 1 operation of a fluorine component, but the inorganic uttrafme particle in a coating 
constituent (B) can be blended comparatively so much if needed, when the tightening effectiveness is inadequate. Moreover since 
a micro void comes to be formed into a paint film, the refractive index of a paint film instead falls according to rnS'S 
micro void concerned and the refractive index of air is approached although the fluorine component in a coating constituent is 
„ ^Vf 3 e "'r deX fel °P er3tl °n by flu <> ri ne component decreases if the blending ratio of coal of an inorganic 

, f° meS ', 3 l0W refractlve ,ndex is obtained by coordination of a fluorine component and a micro void. 

ELt film m ° n i ent ? Uan , tity ,' j. n 50 ° r ,CSS % ° f the Wdght of to ran 8 e ' a micro void is not usually formed into a 

TnTv^' *f "ending ratio of coal of the inorganic ultrafine particle in a coating constituent can mainly make the refractive 
index of a paint film low according to an operation of a fluorine component. If the blending ratio of coal of the inorganic ultrafine 
particle in a coating constituent exceeds 50 % of the weight to the solid content whole quantity, although based also on the 

mlT ? C ° atin | constltuent > a micro void comes to be formed into a paint film, and the refractive index of a paint film 
^. W JT • uT T r&tl0n °?° th , 3 flU ° rine component and a micro void. Although the operation of a fluorine 

Xir^ZL b e ^ m ! T° ° f C ° al ° f *? Ultrafme P article in a coatin 8 constituent becomes 75% of the 

w&\ 7 1 the sohd content whole quantity, a refractive-index fall operation of a micro void becomes strong relatively. 
L Z \11Z i r S 0Ug 3 refrac t lve ; in dex fall operation of the paint film by the fluorine component will decrease if the blending 
^nLvf t "I° r f m c ulfrafine P ar ticle in a coating constituent becomes high, the fluorine component concerned 

Ap 522? X ^ r efract,ve-index f „ a pa . m film ^ ^ . s unch ^ . no ultrafme eventin me fall of 

the degree of hardness of the paint film by the fluorine component, and reinforcement 

™ mdls P e , n f ble component, although the coating constituent concerning this invention contains the above-mentioned 
»!r„! i !T?i a) !u ^ above -mentioned inorganic ultrafine particle (B), it may blend further the solvent for preparing in 
nf,^ 8 q I bm ? eT , com P° nents oth er than a fluorine component (a) which was described above, a polymerization 

X^^ZZ^XS? UltraVi0let ^ S CUt ° ff a ^> a " «* ab -tont, a surface control agent 

SrfSl ^P 0 ^" 1 ^ 23 ^ 011 initiato / J« not necessarily required in this invention. However, the ionizing-radiation hardenability 
radical of a fluorine component (a), an inorganic ultrafine particle (B), and other binder components that are arbitration 
^T^h ^k, 6 i to P r o du ce a direct polymerization reaction easily due to an ionizing-radiation exposure. In such a 

Panic e 3 S imtmt0r acCording t0 to reaction format of a binder component and an inorganic ultrafine 



har2aWHr; Xa a Ti; ^ 1*7*? ^ the 6thylen6 nature unsaturated bond which is an ionizing-radiation 

hardenability radical, an optical radical polymerization initiator is used. As an optical radical polymerization initiator 

SmTZioZXZZlT 15 ' r hr r in °ne, thioxan tons, an azo compound, a peroxide, 2, 3-dialkyl dione'compounds, 
u \ ^ x? E °, UndS ' 3 flUOr ° amine compound, etc. are used, for example. More specifically 1-hydroxy- 
H T 6 ' 2 ■ ^ ethyN ^-(methylthio) phenylJ-Z-morpholinopropane-l-OHBenzyl dimethyl ketone, U(4^ 
fsobut^ 1 ON a "i y ^y-^utane-l-ON, 2-hydroxy - 2-methyl-l -phenyl propkne-l-ON, l-(4-isopropyl phenyl) -2-hydroxy- 
isobutane-l-ON a benzophenone, etc. can be illustrated. The 1-hydroxy-cyclohexyl-phenyl ketone among these and 2 - Since 
ZlSZ^Tl^ h Pi r° teS ^y™™^™ reaCti ° n by *c exposure of ionizing ato^^X^ 
SSSS^^T^SST^ ^ ' S PrCf T bly US6d fa this mvendon - 111636 "» independent ordther can be used 
hand from Sa^iSw^SS5?i m°T 7 * TT™i f ° T 6Xampl6 ' 1-hydroxy-cyclohexyl-phenyl ketone can come to 
mT?«i tT s P ec iahty KEMIKARUZU, Inc. by the trade name of IRUGAKYUA 184 (Irgacure 184). 

^S^^T^S^^^T miti rT ?• T 3l,y blCnds 3,1 ° pdcal radical Polymerization initiator at a rate of 3 
rOlS^S^t^llrf^^ 8 . ° nS ° f u th t bmd6r component which makes a fluorine component a subject. 
comnonlnt^LK k h ^ t0 ^u""* 6 he at-curing reaction of the thermosetting polar group of a fluorine 

^oT*e ilo, f ^ "uT°f ? S WhlCh "* arbitr ation components. When a thermosetting polar g^oup is a hydroxyl 
SZl^S ofZT I h l s tbe h ydrolysis nature machine which usually generates a hydroxyl group as f curing agenYoy 
ffifStaS anZine 38 SUCh 35 3 m6thyl01 melamine , a metal alkoxide^is used. § 8 y 

2 a hyC ys is 8 Lture^ " 1S0C r ate l!^ 31 US6d preferabl y and 311 alkox y S rou P «■ Preferably used 

^. y a n° r 3 ? C gf0Up ' es P ecia lly m the case of the latter, affinity with a hydroxyl group is at best 

[0161] | K r S ! r (Sl e ' ^ C ° mP0Und CXPreSSed With ^ f ° ll0Wing typC (4) and itS d crivativ y e a^Td 

^ 9 nH g tS!/^ Ula ' CV n n if R iS ±e SamC ' y ° U may differ ' 311(1 38 for f °ur or less alkyl, alkoxy ** allyloxy or those with hydroxy 
and these radicals, all or a part may be preferably replaced by the chelate ligand the halogen and ten or lZcaTLTmuZZT 

Mtel frSere P a nT ed ^ ^ 3bov6 - m6ntioned f °rmula (4) can be selected from an aluminum S^^S^ 
guided from there and/or a complex, or inorganic or the aluminum salt of an organic acid. Specifically aluminuW-Lc-butoxide 
1 caiTe meSf 6 * aC6tylaCet0n6 ' an ^ acetoacetate, alkano.amines, glycols' a coaJ^Z^SS^ 

i° m S;m!. 0re< ? Ve H Wl T th r tormosetting polar group of a fluorine component (a) or other binder components is an epoxv erouo 
SonstSnt y ° anhydnde ° r 3 multi P l6 - val "cd carboxylic acid is usually used as a ca^ajTZ"^*™*' 

KhS-H 8 CX rS le of 3 multiple-valued carboxylic anhydride, phthalic anhydride, itaconic acid anhydride A succinic 
anhydnde, an anhydrous ctracon.c acid, an anhydrous dodecenyl succinic acid, anhydrous tricarballyHc acid f ' A male c anhvdride 
SannvdridS su^astnT^' V ""W^ acid A^ ^T^^S^^ 

mS^^^^^S^iT^^^ m 3nhydr0US NAJIN 3Cid; U 2 > 3 ' 4 - but3ne tetracarboxylic dfanhydriSef 
^inhviwf f multiple-valued carboxylic-acid 2 anhydrides, such as cyclopentane tetracarboxylic dianhydride- Pyromellitic 

Ji h nT r , ieS m ? kiP e : V3lu6d carboxylic anhydrides, such as trimellitic anhydride and aSous benzophenone 
tetracarboxylic acid; Ethylene glycol bis(trimellitate), Ester group content acid anhydrides, such as glyceriS^^^^^ 
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^n^! n r !! 0ned ' 311(1 an arom ^ ti( ? series . multjple-valued carboxylic anhydride can be mentioned especially preferably. Moreover the 
XI S Xi CUnng agent Which consists of a com mercial carboxylic anhydride can also be used suitably moreover, the 

2 S^TT' 1 1" ex «mP le r of ^ multiple-valued carboxylic acid used for this invention A succinic acid, a glutaric acid an 
H^lZol^t ' ^ Xyh f T d ' ' malCI K aCI ^ AHphatiC SCrieS multiple-valued carboxylic acids, such as fn itaconic S 
S!?! ? ■ ' ^^J"*^ mcarboxyhc acid, Aliphatic series multiple-valued carboxylic acids, such as 1, 2, 4- 
cyclohexane tncarboxy he acid, and cyclopentane tetracarboxylic acid, And a phthalic acid, isophthalic acid a erephthalic acid 
pyromelht.c acid tnmellitic acid Aromatic series multiple-valued carboxylic acids, such as 1,4, 5, 8-naphmaS^^ 

tetraCarb ° XyIlC 3Cid ' Can be mentioned ' and an aromatic series multivalued Carboxylic add ct be 

sectloL^o^tKnH^ agent ' ^T 1 ? W t ndS V UFing agCnt at 3 ratC ° f me 0 05 * 30 0 wei S ht section to a total of 100 weight 
sections of the binder component which makes a fluorine component a subject 

me' molecSof^ Wnf * " * C ° mponen ; for P r °moting the crosslinking reaction of inorganic ultrafine particles (B) between 
nTrtX ™ Ll f 6 ' I 01 " 15011 '!? 1 contaimn S a fluonn e component (a), and a binder component and an inorganic ultrafine 

tt2£Z^^$SS^ polar ^ of a fluorine component (a) 15 a hydroxyl group > the aluminum 

in collin^linl^h "5° " UqUefied medium for ** fluorine content monomer concerned and/or oligomer to prepare 

™ • ■ 7 U f ng 3 ,° r,ne C u° n l ent m0n ° mer and/or ° Hg0mer li( l uefied as a fluorine component comparatively so 
mafh 21 to S T 3 S °i Vent ' ^ f0rmed dement ° f 3 Coatin 8 constituent may be dissolved distributed or diluted, and it 
Zentfnn H TT^S? '^T^. °Jc° atln g lia - ui d. Therefore, although a solvent is not necessarily required in this 
nvention, dissolution distribution of the formed element is carried out, concentration is adjusted, and in order to prepare coating 
liquid excellent in coating fitness, a solvent is used in many cases prepare coating 

Kl^ESUS^ 6 ? ^ ° rder t0 ° u ut J diSS0lUti0n di stribution of the formed element of the coating constituent of 
this invention is not restricted, but can use aromatic hydrocarbon [, such as ester; halogenated hydrocarbon- toluene such as 

^i^^r^ 1 Cth / ket ° neS ' SUCh 35 Vari ° US organic'olvents for e^ ^yT^L, a 
mf™ Tn'th^ f T ' f y i 1S ° bU P' 1 ketone ' and a cyclohexanone, and butyl acetate, and a xylene ]; or such mixture, 
nin tl mvention, it is desirable to use the organic solvent of a ketone system. If the coating constituent concerning this 
m^solv^ i iMSSS? JT ■ ?, Tyf ^ t0 hora0fieneit y min.y easily on a base material front face, and the^or 
mL^ call be obtled^ t0 ^ ^ ^ ^ ^ large Paint ^ ° f 

El?*^ ^ Cti r 38 3n glarC layCr t0 me rebound ace court layer which is supporters of the antireflection 

film, the front face of the rebound ace court layer concerned is formed in detailed irregularity, on it the coating constituent 
app bed to tins invention, without minding through a medium refractive index layer or a high refrac Wmdex Uye^Tbe 

r ° W r t actlve " mdex ^ may be formed. If the coating constituent concert?* S^faS^L. 
JSSiST' ° Ut l ° h ° m0geneity als ° on f ™< of such detailed irregularity, and coa^g TevenS can 

KlliU^" C0I i tainS ^ thCr S ? 1VCntS ? d haS not loSt me P r °P ert y as a ket °ne solvent with the partially aromatic solvent which 

r^fsoiTl?e e o ?t n SOlVCnt tw VT s r ^ ° f ket ° neS Which consist of one s °rt ^ketones SS^SSwSrt 

^^53^it%^t5^ aWy ' ^^ t0neS ° f a SOlvent OCCU P ied ^ one sort or two sorts or more of 
m,°7on P y /o of ™ e we,ght or more are used 70% of the weight or more 

Jol 7 n^T e0 r r ' 3111011111 of asolvent is ™tebly adjusted so that it may become the concentration which can dissolve each 
^SSt'^S^^'^'l^^ T d0eS , n0t T SC condensa tion at the time of the preset ztept ^SS^L 
soS iSid Sn °^iL I >k T ° .u° ating : 11 18 deS,rabIe t0 dilute t0 the concentration which lessened the amount of the 

toSf sohds 1 ™ 30 SSJL ? " wei S ht section and by using a solvent at a rate of 70 - 90 weight section to 
obTainedt I solvenT § ' ^ eSPCC,ally dlStribUted StabiHty and the coatin g constituent suitablefor a mothball is 

Hquid toSS inSoaSn 0 ^^?^^ aCCOrding t0 *° general method of preparation of coating 

concentration in which coatog is^osslole ^ ° llg ° mer 18 mCreaSed and il is ad J usted to *» last 
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[0178] Moreover, in not using a solvent using a fluorine content monomer and/or oligomer liquefied as a binder component it 
takes the gestalt which the inorganic ultrafine particle (B) of submicron order comes to distribute at colloid in the liquefied ' 
medium which consists of the fluorine content monomer and/or oligomer which are the binder component concerned 
[0179] In order to give sufficient adhesion for a coating constituent to the front face of a coating-ed object, when the total amount 
of an ionizing-radiation hardenability radical and a thermosetting polar group is made into 100-mol % for the amount of the 
thermosetting polar group which adjusts the amount of the binder component which has the fluorine component (a) and the other 
polar group which have a polar group, and exists in a coating constituent, it is desirable to consider as 5 - 80-mol %. If the amount 
mcreases too much, since adhesion improves so that there are many amounts of the thermosetting polar group which exists in a 
coating constituent, but the amount of the ionizing-radiation hardenability radical contained in a coating constituent will decrease 
relatively, it becomes impossible to expect, it becomes impossible high-speed to harden according to ionizing-radiation hardening 
and un-arranging [ that productivity falls ] produces improvement in the degree of hardness of a paint film, and reinforcement 
Moreover, when there are too many amounts of a thermosetting polar group, as a result of forming many hydrogen bond of a 
gelation 0 ™ 150116111 311(1 3n m ° rganiC ultraflne P article in * e coating li£ l ui d of a coating constituent, there is a possibility of causing 

[0180] This coating constituent can be applied on base materials, such as a base material, by various approaches such as a spin 
coat method a dip method, a spray method, the slide coat method, the bar coat method, the roll coater method, the meniscus 
coating-machine method, a flexographic printing method, screen printing, and the bead coating-machine method 
[0181] Especially the base material that applies the coating constituent of this invention is not restricted. As a desirable base 
material, the film formed by various resin, such as a glass plate; triacetate cellulose (TAC), polyethylene terephthalate (PET) 
diacetyl I cellulose, an acetate-butylate cellulose, polyether sulphone, and acrylic resin; polyurethane system resin; polyester- 
polycarbonate; polysulfone; polyether; trimethyl pentene; polyether ketone; (meta) acrylonitrile, can be illustrated, for example 
The thickness of a base material is usually 25 micrometers - about 1000 micrometers, and is 50 micrometers - 190 micrometers 
preferably. 

[0182] The coating liquid of a coating constituent is applied to the front face of coating-ed objects, such as a base material 
through other layers such as a direct or rebound ace court layer and an anti-glare layer of light transmission nature, and the paint 
film which was excellent in the adhesion over a coating-ed body surface with an operation of the polar group which has 
thermosetting is obtained by making it dry. 

[01 83] Moreover, the coating constituent applied to this invention in the case of this spreading is excellent in coating fitness and 
since it can apply to homogeneity widely thinly easily, it can form a uniform large area thin film in the front face of a coating-ed 
object. If ketones are used especially, a vapor rate is moderate, and since it is hard to produce the drying mark of a paint film it is 
easy to form especially a uniform large area thin film. 

[0184] If heating means, such as oven, are used if needed, the obtained paint film is dried and ionizing radiation is irradiated, the 
paint film which hardens according to an operation of an ionizing-radiation hardenability radical, a refractive index is very low 
and has the degree of hardness and reinforcement which can be equal to practical use, and was excellent also in transparency will 
be obtained. When an inorganic ultrafine particle (B) has an ionizing-radiation hardenability radical, and irradiating ionizing 
ScomesstiH firmer * ^ COmp ° nent (A) and an in organic ultrafine particle (B) form covalent bond, and a paint film 

thi^I^t? 18 in 7 nti0n ' althou f h " is not indispensable to carry out heat curing of the paint film of a coating constituent, since a 
thermosetting polar group also forms a crosshnking bond through direct or a curing agent by heating a paint film beyond 
film teinperature ' a degree of hardness and reinforcement can be further raised by carrying^ out heat curing of the paint 

film. Since a fluorine component (A) and an inorganic ultrafine particle (B) carry out covalent bond to heat-curing reaction time 
when*! morganic ultrafine particle (B) has a thermosetting polar group like a fluorine component, a paint film ^comes ! still 

ml 8 i h ^ addition '.P referabl y. when [°f the fluorine component in a coating constituent (A), or an inorganic ultrafine particle 
fluorine T 12111 ^ 1 ^ 011 h ? rd l n abUity radical or **> thermosetting polar groups or more, at least on the other hand, 

fluorine content polymers, inorganic ultrafine particles, and a fluorine content polymer and the paint film which has the structure 
m , C ^f-ru nkage T° ng b ° th mor g anic ulfr afme particles are formed by stiffening a paint film 

ErSS E ♦ f' the K flu ° rine "on-component added to a fluorine component or coincidence and the inorganic ultrafine 

£S? aXuth ESS <l Cam f ° Ut T alCnt b ° nd> thC ° btained Paint film COntains other components if needed 

a fluorine g hom °g e ne.ty comes to mix the inorganic ultrafine particle of submicron order in the hardening binder containing 

[0188] Since sufficient film degree of hardness and film reinforcement are given when the hardened binder is tightened by the 
wirc Jrhnl^/ 3 " -organic ultrafine particle (B), this paint film has the degree of hardness andTeinforcement 
rill v l h Z e !, en WhCn the flu0rine COntent of a binder is h igh. the binder and the inorganic ultrafine 

particle which have been hardened carry out covalent bond, a film degree of hardness and film reinforcement improve further 
Especially when the binder of a paint film forms the structure of cross linkage and the inorganic ultrafmTp^iTaJso forms the 
ST °n Cr ° SS ^ W1 * th , C b '^ der ° f 3 Paint fllm P refera °ly> s-ce many physical properties, such as a film degree^f 
hardness, film reinforcement, and endurance, are excellent, it is desirable. Furthermore, since the ske of a metaflic-oxSe particle 
is submicron order, it excels also in the transparency of a paint film meianic oxiae panicle 

!w2 P H nt fllm ° btained bv this invention contains the fluorine so much, its refractive index is very low, and it has the 

optical £i fitTf reinf0rC , em f nt WhlCh , Can be 10 practical use ' and is ex «»ent also in transparency can be used as an 
optical thin film of various applications, and can be especially used suitably as a low refractive-index layer of an antireflection 

E ] ^° rd H • t0 MS frf nti ° n l WhilC refractive index of a paint film is 1.45 or less, or though the number of the fluorine 
dosTs AeSt fZwS S * t V? m S r ° f th % c f bon atoms stained in the paint film concerned, and more than tales 
die fluorinein 1 2, F^nH I T of hardness reinforcement is obtained. In addition, the atomic number of 

rmo, ! ™£ t P i m and each carbon can be measured by the elemental-analysis method. 

[0191] When the paint film whose thickness is 0.05-0.3 micrometers is formed through direct or other layers on a base material 
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to C J?S d K736 mIv not^' 5-T 'Tf 01 ^ th 5 ^ H T S ^ Which adjuStS a refractive or ^ t° 1 -45, and is specified 
Sifbase^ ^ ° f °^ S3id b - - a difference with the Hayes vahfe of only 

Elf 40 ™ 0 ^' T^** Paint fllm Wh0SC thickness is 0-05-0.3 micrometers is formed through direct or other layers on a base 
material according to this invention The load value change of Hayes is accepted to be by adjustfng a ^Sti^SSSs to 

iery SSL'S h° n h f r 20 timCS T5 #000 ° f N0 " ° f Stgel W ° o1 ' an be set t0 lk * <* -^^SiSS a 
roSsrlS te™^mnt h T£T Cy ' Z SK? ° f hardneSS ^ C3n bC b ° me Poetically, and reinforcement is obtained, 
according tbi Et£? f ? 7 15 ° 5 " 0 3 micrometers is forme d through direct or other layers on a base material 
front facf aeatst ZZ Zh ^t " d ^!^ Ver ', 0r leSS by 145 ^ change of Haves before ^fter grinding a film 

S l^Stiv^ iSe^iSr 68 USm§ # ^ 00 , No - of s * el W001 can be ma de into 5% or less, and the paint film which has a 
^l^^B^S^^ l ^yT , ? r, A ha ^ eSS ^ C3n be b ° me Poetically, and reinforcement is obtained, 

fita concerning thh ™ ^ ? M applledth e P aint film concerning this invention is explained. The paint 

SSSStSrri?. ?T ng T l ayer i" thC monola y er ™ld which comes further to carry out the 
32 , Sm Thi fh ^Tt ayCr) fr ° m WhlCh a refractive inde * differs mutually above, or a multilayer mold 
£?£££S fete a^er 55 if^f T natUr \ and k Carri6S ° Ut a laminating more a bilaver ' especially, fa suitable 
flayer wS hSSreSSv^fnH,^ n hT! th l° utennost ^ of «> antireflection film. In addition, in this invention, 
me fowSt « frLuVelndex^ cXh »f * ^ ^ '^active-index 'aver in a multilayer mold antireflection film, a layer with 
S^n^S^ indexlayer refraCtlVe - mdex ^ and the which has the other in-between refractive index is 

^f^^^^^i^jT ° {p T mmS > CO r raing inVCnti0n in the field covered with an antireflection 
Sc "SfSd Ae ^SSJ feH^f dlSplay device ' alsohas exac «y *e good balance of the refractive index of the covering 
ThS? he ™1nt fi^ index of a paint film concerning this invention, the acid-resisting effectiveness is acquired. 

may t™*™ effeCtivel y also ™ ■» antireflection film of a monolayer. 
Scovers th^ ■^S^J^T'J """T* ^ t0 form [ ° f the muI tilayer mold antireflection film 

33) TpZZ Sv vS™ Z T'^? 38 3 hqUid CryStal di8play (LCD) > a ca thode-ray tube indicating equipment 
layer aUelt y ? ( electroluminescence display (ELD), ] much more especially a low refractive-index 

SSSJSSip^U Sectt Se K Cti r ° f 3n CX fr le (101) ° f *" Uquid Cr ^ stal dis P la y which cov ered the screen 
^^^^^^^^l^^rTT^ Paim film COncemin S invention as a light transmission layer. 
Yof 1 RGP !! n 7 5 e w hole surf ace of the glass substrate 1 by the side of the screen - the picture element part 2 (2R - 

Iyer 5 on t0 ™> "* ? b ' aCk malrix ^ 3 is prepared - Fo ™ *e transparen^Seclode 

surface of Se EubSiK^nf ^ l r IT?™! ' ^ the parent electrode layer 7 is formed in the whole 
Sutote a^cSfito^the s?d?of^S 1.1°. u S the ^P"™"* electrode layer 5 and seven comrades face the glass 

pM^yS^^^^^i L k P n T h Va T and 3 P^nnined gap is made to counter. A perimeter is 
glass subsStefi hv S ,?hI t, u t , f nclo ? ed . WIth a gap, the orientation film 9 is formed in the external surface of the 

&2Sz^£F&v&£% trjsss^ 10 is stuck on the exteraai surface ° f *« ^ sub — 1 by - 

iTme^SelcreL^nn. 1116 T" r^Tnf ^ P olariza t io « ^m 10 stuck on the external surface of the glass substrate 

the adhesives laver 1 ; n th^ i, V ' 7 Protection films 13 and 14 which consist of triacetyl cellulose (TAC) etc., forms 
molSrefleSLn ^17^ Slde '. came s out sequential formation of the rebound ace court layer 16 and the mult ayeT 
^csW^l^lS. ^ 3ppreC13tl0n Slde > and is s t"ek on the glass substrate 1 by the side of me screen Zu£ 

icecourt 1^16 ^i^i?^ ^ ^ * "T* ^ diSpl3y here 3nd to reduce dazzle ' the rebound 

concerned in ^-^S^o^^S^'SfT ^ which / 0rmed the front of the rebound ace court layer 

refrac ive ZZ ^if^S^S^? ^ ^ f 6 ,^^ to whih the laminating of a medium 

toward the ^KIZ: 1V ' 3nd . the l0W refractive-index layer 20 was carried out one by one 

where the laminating of he h ^rSrac^c ^^l ^ mold ^reflection film 17 may be the two-layer structure 
layer 20 was carried out one bfone h Tadditton when th! f fl e dium refractive index layer 18, and the low refractive-index 
toothing, the multilayer mold ^antireflection f ^' i^T tte . fion * f ? e ° u f ^e rebound ace court layer 16 is formed in the shape of 
r^yc.J^S^^^ b °^J.]^^ ° n " f 0 bec ,° mes nothing-like like illustration. Moreover, the high 
court layer. refractive index layer 1 8 have rebound ace court nature, and may serve as a rebound ace 

EL T £^ Wbich applied ^ coating constituent concerning this invention, was 

can be preferably 2* ^orless Zol 41^ndTJn7 ^ ' K gh ^ive-index layer 19, and 1 .46 or less, a refractive index 
high refractive-indS laver 19 J?r ?U ll ° ^ ^ Moreov er, a medium refractive index layer 18 and the 

refracti J Sex Ito .S^T^dffeSntS SS™ eVap0 j" 3tl0n0 film «f titanium oxide or an inorganic oxide with a high 
vapor deposition ff^T^r^ ^2 T w, *, va cuum deposition, such as chemical vapor deposition (CVD) and physical 
Jex .rSul^l 0 n<^ I ^^^^^i^ !^-nic.«^ ^ with .'high refract 
layer of the range of refractive indexes ?46 80 and th, hil I 7 fr 2 " 5 " 118510 " Ia yer is used for the light transmission 

[0202] Furthermore wfaa ^antistetic natore olfwn-^t^t *5 refr active-,ndex layer 19 by the medium refractive index layer 18. 
material film, and t^SS!SS^^SSS^S^ V° ^ ^ * c , onduc t ive ^yer may be prepared on a base 
acquired also by using what hasCdtc^ & 
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medium refractive index layer and a high refractive-index layer are made to distribute itself. Furthermore, the layer of one of the 
above which has conductivity may be combined two or more sorts. y 
[0203] According to an operation of this antireflection film, since the reflection factor of the light irradiated from the external 
light source decreases, reflected [ a scene or a fluorescent light ] decreases and the visibility of a display tapr^ M^Sv« 
according to the hght-scattering effectiveness by the irregularity of the rebound ace court layer 16 the ^reflected UghYoroutaoor 

S°2m 5i£ e r? ° f 3 ! iqui ^ ^stal display 101, the medium refractive index layer 18 which adjusted the refractive index in 

fata fcve iTJZ^^T^t c r SlS V faP ° laTiZinS dement 12 and P roteCtion films 13 «* 14 » ** d ^ high refractive- 
index layer 19 which adjusted the refractive index or more to 1.65 can be formed, the coating constituent further apphed to this 

roSVon ?h/ntK I a 8 388 1 by the Slde «f appreciation through the adhesives layer 15. 

[0205] On the other hand, since an orientation plate is not stuck on the screen of CRT, it is necessary to prepare an antireflection 
film directly. However, a complicated activity applies the coating constituent concern ng this inveSon toT^eTdX^to 
such a case, since the antireflection film will be formed if the acid-resisting film containing the paint fflm conceS m£ 
Z ; screen" " * " *" SCreCn ' * nece " a * '° apply coatiil S «»"«■«» concemmg tmf Mention to 

[0206] Direct or other layers. [ which have light transmission nature ] [ of a base material film ] [ the whole surface or 1 The 
laminating of the light transmission layer in which it has light transmission nature and the refractive iX was adjusted is carried 
out further above^An acid-resisting film is obtained by considering as the combination which carried out JTamSng of To or 
more kinds of light transmission layers from which a refractive index differs mutually, in carrying out a laminating mofe than a 
™El m J°Z m Vl IT ° nC ° f Hght Emission >W ^ncemed by the paint film ^ncLnng S2 A STe 
of an ?1 ™% 3 5f ' tra " Smi "! on ^ need to have the light transmission nature of extent which can be used as anlngTdient 
m-, A-,f g m ' 311(1 ltS thmg near tran sparence as much as possible is desirable ingredient 

£n?Ii n?n.Ti! ng3 ^ cross section of an e ^mple (102) of the acid-resisting film containing the paint film 

concerning this invention. The acid-resisting film 102 forms the high refractive-index layer 22, further, applies the coat ng 
constituent concerning this invention on the high refractive-index layer concerned, and forms the low refrac tiveS<STte4 23 in 
he whole surface side of the base material film 21 which has light transmission nature. In this example?S St^Sion 
Mwrf*t*rl^T°? d r differs H — y P-Pare three or more layers of light tnuJ^I^^SS 
1 3 of a high refractive-index layer and a low refractive-index layer but. In that case, not only a low refractive-index layer but 

S] ^ 0311 3PP y 311(1 f0ml C ° ating COnstituent concerning uiis invention. * 

[Example] ((A) Example) 

^^^^S^H^^ 8 constituent) The coating constituent which combined a fluorine content polymer with a 

S^TtV" f° T^InT OPU u SUTA ™ 7217 (P roduc * made from JIEI S R; solid content 3 % of the weight- refractive-index 
l£^^SS^SS3^ SeCt T ^ iCh " ^^oup c « heat-curing mold fluorine coS porter After 
S^iL 1 SSS5^SS^S^? to °? PP ° n S^" C °- Ltd make) °" 1 Wdght secti ° n > Add *e c^oidal silica 

RUGA cure nrnit ™7 f } ?f wei g h . sec ^on was dissolved as a photopolymerization initiator as the trade naVne 
L0211J In the trade name OPUSUTA JM5010 f- made frnm ttpt q p 1 n 0/ S+u • .• j 
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[0216] (A3 -2) in the 10-% of the weight methyl-isobutyl-ketone solution 10 weight section of the preparation profit **** above- 
mentioned fluorine content polymer of a coating constituent After dissolving the pentaerythritol thoria chestnut rate (Nippon 
Kayaku Co., Ltd. make) 0.2 weight section, Add the colloidal silica (product made from trade name MIBK-ST; Nissan Chemistry; 
lOnm; methyl-isobutyl-ketone solution of 30 % of the weight [ of solid content ]; diameters of primary particle) 2 weight section, ' 
and it mixes. Furthermore, the trade name IRUGA cure 184 (product made from tiba speciality KEMIKARUZU) 0.06 weight 
section was dissolved as a photopolymerization initiator, and the coating constituent was obtained. The weight ratio of a binder 
component and colloidal silica was 2:1. 

[0217] (The example Al of a comparison: Preparation of a coating constituent) Except for having not added colloidal silica, the 
coating constituent was obtained in the same presentation and same procedure as an example Al. 

[0218] (The example A2 of a comparison: Preparation of a coating constituent) Except for having not added colloidal silica, the 
coating constituent was obtained in the same presentation and same procedure as an example A2. 

[0219] (Example A3 of a comparison: Preparation of a coating constituent) In the example Al, the coating constituent was 
obtained like the example Al instead of colloidal silica except for having used the dispersing element of the silica ultrafine 
particle (trade name Aerosil R971, product made from Japanese Aerosil) 0.2 weight section of non-colloid. Although the paint 
film was formed using the obtained coating constituent, since a transparent paint film was not obtained by condensation of a 
pigment, measurement of the refractive index mentioned later, a reflection factor, and others was not completed. 
[0220] (Example A4: Production of a monolayer mold antireflection film) 

(A4 -1) On the formation triacetyl cellulose base material of a transparence rebound ace court layer, applied the coating liquid for 
rebound ace courts (A4 -1) which consists of the following presentations by the bar coating machine, and used H bulb of UV 
irradiation equipment (made in fusion UV systems Japan) for the light source, it was made to harden with the exposure of 300mJ 
(s) after drying a solvent, the transparence rebound ace court layer of 4 micrometers of thickness was formed, and rebound ace 
court base material A4 -1 was obtained. 

The coating liquid for < rebound ace courts (A4 -1) > and pentaerythritol tetraacrylate: - the 20.0 weight sections and 
photopolymerization initiator (trade name IRUGA cure 184; product made from tiba speciality KEMDCARUZU): ~ the 1.0 
weight sections and methyl-isobutyl-ketone: ~ 80 weight sections (A4 -2) On the formation triacetyl cellulose base material of an 
anti-dazzle property grant rebound ace court layer The coating liquid for rebound ace courts (A4 -2) which consists of the 
following presentations is applied by the bar coating machine. Used H bulb of UV irradiation equipment (made in fusion UV 
systems Japan) for the light source, it was made to harden with the exposure of 300mJ(s) after drying a solvent, the transparence 
rebound ace court layer of 4 micrometers of thickness was formed, and anti-dazzle property grant rebound ace court base material 
A4 -2 was obtained. 

The coating liquid for < rebound ace courts (A4 -2) > and pentaerythritol tetraacrylate: - the 30.0 weight sections and cellulose- 
acetate-propionate: - the 0.4 weight sections and polystyrene-beads paste (trade name SX-130, Soken Chemical & Engineering 
make): - the 10.0 weight sections and a photopolymerization initiator :1.0 weight section and methyl isobutyl ketone : (Trade 
name IRUGA cure 184; product made from tiba speciality KEMIKARUZU) The formation examples Al and A2 of a 72.0 weight 
sections (A4 -3) low refractive-index layer, A3 and the examples Al and A2 of a comparison, and the coating constituent of A3 It 
applies by the bar coating machine on the rebound ace court layer of rebound ace court base material A4 -1 produced at said 
process, and A4 -2. After drying a solvent, after using H bulb of UV irradiation equipment (made in fusion UV systems Japan) for 
the light source and making it harden with the exposure of 300mJ(s), acid-resisting film A4-3a and A4-3b in which it heated at 80 
degrees C for 1 hour, the low refractive-index layer was formed in, and the antireflection film was formed were obtained. When a 
reflection factor was measured with a spectrophotometer (Shimadzu Corp. make), the thickness of the low refractive-index layer 
concerned was set up so that the minimum reflection factor might come near 550nm. 

[0221] (Example A5: Production of the monolayer mold antireflection film) The example Al thru/or the coating constituent of A3 
were applied on the rebound ace court layer of said rebound ace court base material A4 -1 and A4 -2, and it was made to harden 
by performing UV irradiation after desiccation by the same technique as above-mentioned example A4. Then, acid-resisting film 
A5-3a and A5-3b in which the low refractive-index layer was formed in by the same technique as example A4, and the 
antireflection film was formed were obtained except having not given heat hardening. 

[0222] (The evaluation approach) Each evaluation shown below was performed. An evaluation result is shown in the 1st table and 
the 2nd table. 

[0223] (1) The refractive-index examples Al and A2 of a paint film, A3 and the examples Al and A2 of a comparison, and the 
coating constituent of A3 were applied by the spin coater on the silicon wafer, after drying a solvent, after using H bulb of UV 
irradiation equipment (made in fusion UV systems Japan) for the light source and making it harden with the exposure of 500mJ 
(s), it heated at 80 degrees C for 1 hour, and the paint film of 0.1 micrometers of thickness was obtained, the refractive index of 
this paint film - a spectrum - it measured on the wavelength of 633nm of helium ion laser light using the ellipsomter OJVISEL- 
product made from JOBANIBON). 

[0224] (2) The ratio of the fluorine atomic number in a paint film, and a carbon atomic number (F/C ratio) 
Britain VG By the elemental-analysis method using X-ray-photoelectron-spectroscopy equipment ESCALAB 220 i-XL made 
from Scientific, the ratio of the fluorine atom (F) in the paint film obtained above (1) by the following Measuring conditions and a 
carbon atom (C) was measured. 

<A setup of equipment^ and X line source: aluminum Kalpha (monochrome ratio) 

- X-ray output : 200 W ( 1 OkV, 20mA) 

- Use lens : Large Area XL and electrification neutralization: An electronic neutralization gun, +4V, neutralization auxiliary mask 
use (aluminum conductivity tape) 

- Whenever [ photoelectron deoutlet angle ] : 90 degrees (sample normal) 

- measurement indoor degree of vacuum: - about - 3.0xl0-7Pa and sample surface cleaning: - Ar+ The ion etching <Measuring 
condition> narrow scan spectral method was used. 

a) C 1 s orbit and a measurement energy range: 275-295eV (the range of comprehensive energy) 

- number of point of measurement: - 201 point and step size: - O.lOeV and count of scan: - 7 times and pass energy- - 20eVbF 
1 s orbit and measurement energy range: - 675-695eV (the range of comprehensive energy) 
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- number of point of measurement: - 201 point and step size: - O.lOeV and count of scan: - 5 times and pass energy: - the 
intensity ratio of F and C contained in the decision > measuring range of 20 eV<F/C ratio determined the F/C ratio. 
[0225] (3) The reflection factor of reflection factor acid-resisting film A4-3a and A4-3b was measured with the spectrophotometer 
(Shimadzu Corp. make). 

[0226] (4) Hayes of Hayes acid-resisting film A4-3a and A4-3b was measured with the turbidity meter (NDH2000- NiDDon 

Denshoku Industries Co., Ltd. make). * 

[0227] (5) The load value film degree-of-hardness acid-resisting film A4-3a and A4-3b, and when it grinds the front face of acid- 

deSed A5_3a A5 " 3b 20(Mkg l0ad 20 times using #000 ° No - of steel W001 further and Ha y es changes was 

[0228] 

[Table 1] 



mm 




F/Cifc 


A 4 — 3 a 


A 4- 3 b 






mwm 






mwm 


A 1 


1,43 


1.5 


1.5 


1.3 


1 kg 
20tttt 


1.2 


19.0 


1 kg 


A 2 


1.43 


1.3 


1.5 


1.4 


1 kg 
20tt« 


1.2 


19.0 


1 kg 
20&& 


A3 


1,45 


1.2 


1.7 


1.4 


1 kg 

2oea 


1.2 


19.0 


1 kg 
20&« 


A 1 


1.41 


1.5 


1.3 


1.3 


300 g 


1.0 


18.3 


300 g 


A 2 


1.42 


1.3 


1.4 


1.3 


300 g 


1.1 


19.0 


300 g 


tbtt« 1 

A3 



















[0229] 
[Table 2] 





Rltl*Jt3<JI4 
A5-3a 


A 5-3 b 


JMUE 




m&mA 1 


8 O O s 


800s 




800g 


I 800s 


MA3 


5 o o e 


5 0 0 k 



[0230] ((B) Example) 

(Example B 1 : Preparation of a coating constituent) The coating constituent which combined with a fluorine content polymer with 
an .onizmg-radiataon hardenability radical and the fluorine non-containing polyfunction^ acrylate having an ionizing-radiation 
pJepared 3 thermosett,ng P olar me colloidal silica which has a polymerization nature machine was 

methll £ Sf^t e t name ? P V S V?A JMSOIO (; made from JIEI S R 10 % of the weight of solid content; refractive-index 1.41; 
c ^ £ 6 !° 1Utl u n ^ WClght SCCtion Which is an ionizing-radiation hardening mold fluorine content polymer 

^^^^S^^-^^ ^ ^P 011 Kay3kU C °-' Ltd m3ke > 0 2 Weight section > The coll ^al silica 
elvcoTd^^Vn 8 ^ f ; l an u n u Japan; , raonomer component = 30:70 (weight ratio); monomer kind : tripropylene 
AiriS h > ?'° Se 2 10n whlchhas a Polymerization nature machine is added, and it mixes. Further The trade name 

meSade^me^ 0.02 weight section was dissolved as a photopolymerization initiator as 

S™. ? ? ! u 4 (pr ° duCt made from tlba s P ecialit y KEMIKARUZU) 0.02 weight section, and a curing agent for 

thermal polymerization, and the coating constituent was obtained B 8 

EnniLT ra ? nam f •^! h l in i C Wh i° h iS ° 0ll0idal SiHca Whkh has a Polymerization nature machine OG108 is a product in which 
monoS^ ^£5 UtCd m the K mon ° mer and a P art °f *e monomer is carrying out the graft to colloidal silica. The amount of 
cZXnt W a T arTym ^ IT ^ 18 10% ° f the WCight ° r mOTe of colloidal silica. Moreover, the ratio of a binder 

ofXslS T COm P°" ent , and HighHnk - ° G ' Sl08 t0tal * uantit y> and Highlink 11 was ex P ressed with the ratio 
ot uu s 1 08 amount of silicas, and was 3 : 1 (binder component: silica) 

[0233] (Example B-2) 

Slc'e^acid^ S^^??!™ (KBM5103; Shin-Etsu Chemical Co., Ltd. make) 0.1 weight section and 
NhW TchlZi^ • in 8 £ ?° W u rC ad , ded m ^ P"* 8 "*™ colloidal silica (product made from trade name MIBK-ST; 
n^H^m ^ T ; "^M-isobutyl-ketone solution of 30 % of the weight [ of solid content ]; diameters of primary 
particle) 10 weight section of a reactant ultrafine particle, and it was made to carry out covalent bond of a part of above 

d s ll ™ e ™ u ? u S J ent r COll ° idal Silica by carT y ing out heatin g sti ™g at 80 Agrees C for 12 hours. 
™T;„t; 7- ' aistr ! D 1 ut , ed m the solution which dissolved the fluorine component (trade name OPUSUTA JM 5010) 10 0 

^^^ZI^^X"^ *Vr*r*" Pr ° flt **** rCaCtivity COll ° idal SiliCa (SOlid COntent which was made 
carry out temperature up o 300 degrees C by thermogravimetric analysis, and remained being 34 % of the weight) 1 18 weight 

2£5T25 r St T nt m * e eXample l > andthe P entae ^ol thoria chestnut rate Nippon Kayaku Co., Ltd. ma?f) 0.2 
ralSuFvlr;, 3 n, f C ° atmg constm f nt «?« obtained ' The weight ratio of a binder component and a silica was 3:1. 

SmpM^aL ^pte C Bl ,Pan US 35 8 liqUid 35 k iS ' With ° Ut addin8 C ° ll0idal SiHca t0 the flu ° rine SyStem binder 
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[0236] (Example B-2 of a comparison) 

(Ratio B-2 -1) The gamma-acryloxyprophyltrimethoxysilane (KBM5103; Shin-Etsu Chemical Co., Ltd. make) 0.1 weight section 
and the acetic-acid 0.01 weight section were added in the silica ultrafme particle (trade name Aerosil R971, product made from 
Japanese Aerosil) 10 weight section of the preparation non-colloid of a non-colloid reactivity ultraflne particle, and it was made to 
carry out covalent bond of a part of above-mentioned silane coupling agent on a non-colloid silica ultrafine particle by carrying 
out heating stirring at 80 degrees C for 12 hours. 

[0237] (Ratio B-2 -2) The methyl-isobutyl-ketone 70 weight section was made to distribute the fine-particles 3 weight section of 
the non-colloid reactivity silica ultrafine particle obtained by preparation above-mentioned ratio B-2 -1 of a coating constituent, 
the dispersion- liquid 0.4 weight section of the non-colloid reactivity silica ultrafine particle above-mentioned after dissolving the 
pentaerythritol thoria chestnut rate (Nippon Kayaku Co., Ltd. make) 0.2 weight section in the fluorine component (trade name 
OPUSUTA JM 5010; product made from JIEI S R) 10.0 weight section used in the example Bl - in addition, the coating 
constituent was obtained. However, since a transparent paint film was not obtained by condensation of a pigment, measurement of 
the refractive index mentioned later, a reflection factor, and others was not completed. 
[0238] (Example B3) 

(B3-1) To the same colloidal silica (trade name MIBK-ST) 10 weight section as having used by preparation example B-2 of a 
reactant ultrafine particle, it is a pentaerythritol thoria chestnut rate. The 0.1 weight sections were added and a part of above- 
mentioned monomer was made to fix on colloidal silica by carrying out heating reflux at 120 degrees C for 1 hour. 
[0239] (B3-2) It is a pentaerythritol thoria chestnut rate to the fluorine component (trade name OPUSUTA JM 5010) 10.0 weight 
section same with having used in the preparation example Bl of a coating constituent. The above-mentioned reactant colloidal 
silica after dissolving the 0.2 weight sections The 1.29 weight sections were added and the coating constituent was obtained. The 
weight ratio of a binder component and a silica was 3:1. 
[0240] (Example B4: Production of a monolayer mold antireflection film) 

(B4 -1) On the formation triacetyl cellulose base material of a transparence rebound ace court layer, applied the coating liquid for 
rebound ace courts (B4 -1) which consists of the following presentations by the bar coating machine, and used H bulb of UV 
irradiation equipment (made in fusion UV systems Japan) for the light source, it was made to harden with the exposure of 300mJ 
(s) after drying a solvent, the transparence rebound ace court layer of 4 micrometers of thickness was formed, and rebound ace 
court base material B4 - 1 was obtained. 

The coating liquid for < rebound ace courts (B4 -1) > and pentaerythritol tetraacrylate: — the 20.0 weight sections and 
photopolymerization initiator (trade name IRUGA cure 184; product made from tiba speciality KEMIKARUZU): - the 1.0 
weight sections and methyl-isobutyl-ketone: — 80 weight sections (B4 -2) On the formation triacetyl cellulose base material of an 
anti-dazzle property grant rebound ace court layer The coating liquid for rebound ace courts (B4 -2) which consists of the 
following presentations is applied by the bar coating machine. Used H bulb of UV irradiation equipment (made in fusion UV 
systems Japan) for the light source, it was made to harden with the exposure of 300mJ(s) after drying a solvent, the transparence 
rebound ace court layer of 4 micrometers of thickness was formed, and anti-dazzle property grant rebound ace court base material 
B4 -2 was obtained. 

The coating liquid for < rebound ace courts (B4 -2) > and pentaerythritol tetraacrylate: — the 30.0 weight sections and cellulose- 
acetate-propionate: — the 0.4 weight sections and polystyrene-beads paste (trade name SX-130, Soken Chemical & Engineering 
make): - the 10.0 weight sections and a photopolymerization initiator :1.0 weight section and methyl isobutyl ketone : (Trade 
name IRUGA cure 184; product made from tiba speciality KEMIKARUZU) The formation example Bl of a 72.0 weight sections 
(B4 -3) low refractive- index layer thru/or B3, an example A2, the example Bl of a comparison, and the coating constituent of B-2 
It applies by the bar coating machine on the rebound ace court layer of rebound ace court base material B4 -1 produced at said 
process, and B4 -2. After drying a solvent, after using H bulb of U V irradiation equipment (made in fusion UV systems Japan) for 
the light source and making it harden with the exposure of 300mJ(s), acid-resisting film B4-3a and B4-3b in which it heated at 80 
degrees C for 1 hour, the low refractive-index layer was formed in, and the antireflection film was formed were obtained. When a 
reflection factor was measured with a spectrophotometer (Shimadzu Corp. make), the thickness of the low refractive-index layer 
concerned was set up so that the minimum reflection factor might come near 550nm. 

[0241] (Example B5: Production of the monolayer mold antireflection film) The example Bl thru/or the coating constituent of B3 
were applied on the rebound ace court layer of said rebound ace court base material B4 -1 and B4 -2, and it was made to harden 
by performing UV irradiation after desiccation by the same technique as above-mentioned example B4. Then, acid-resisting film 
B5-3a and B5-3b in which the low refractive-index layer was formed in by the same technique as example A4, and the 
antireflection film was formed were obtained except having not given heat hardening. 

[0242] (The evaluation approach) Each evaluation shown below was performed. An evaluation result is shown in the 3rd table and 
the 4th table. In addition, in order to compare with a nonresponsive ultrafine particle the effectiveness by the reactant ultrafine 
particle used by the example Bl thru/or B3, it evaluated also about the coating constituent (nonresponsive colloidal silica is 
contained) of an example A2. 

[0243] (1) The refractive-index example Bl of a paint film thru/or B3, the example A2, the example Bl of a comparison, and the 
coating constituent of B-2 were applied by the spin coater on the silicon wafer, after drying a solvent, after using H bulb of UV 
irradiation equipment (made in fusion UV systems Japan) for the light source and making it harden with the exposure of 5 00m J 
(s), it heated at 80 degrees C for 1 hour, and the paint film of 0. 1 micrometers of thickness was obtained, the refractive index of 
this paint film - a spectrum - it measured on the wavelength of 633nm of helium ion laser light using the ellipsomter (UVISEL; 
product made from JOBANIBON), 

[0244] (2) The reflection factor of reflection factor acid-resisting film B4-3a and B4-3b was measured with the spectrophotometer 
(Shimadzu Corp. make). 

[0245] (3) Hayes of Hayes acid-resisting film B4-3a and B4-3b was measured with the turbidity meter (NDH2000; Nippon 
Denshoku Industries Co., Ltd. make). 

[0246] (4) The load value film degree-of-hardness acid-resisting film B4-3a and B4-3b, and in case it grinds the front face of acid- 
resisting film B5-3a and B5-3b against 50- lkg load 20 times using #0000 No. of steel wool further and change of Hayes exceeds 
5% was detected. 
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[0247] 
[Table 3] 



SB3ft 







B4-3a 


B4-3b 












USES! 


B 1 


1.43 


1.5 


1.4 


1 kg 


1.2 


19.0 


1 kg 


B 2 


1.44 


1.6 


1.5 


1 kg 
30tttl 


1.4 


19.5 


1 kg 
30&& 


B3 


1.45 


1.7 


1.6 


1.5 kg 


1.5 


19.0 


1 kg 
30&& 


A2 


1.43 


1.5 


1.4 


1 kg 


1.2 


19.0 


1 kg 
20S« 


B1 


1.42 


1.4 


1. 3 


300 g 


1. 1 


19.0 


300 g 


ifctt« 

B 2 ; 

















[0248] 
[Table 4] 



I4m 





ELMM±7<*k 
B5 — 3 a 


B 5 — 3 b ! 




BUSS 




1kg ZOttfc 


ikg z ottlt 




1kg 2 0ftl 


1 kg 2 0 ftfc 


mmmB3 


1kg 2 0l£« 


1 kg 2 O 



[0249] 

[Effect of the Invention] As stated above, the coating constituent concerning this invention makes a subject the fluorine 
component (a) which has either [ at least ] an ionizing-radiation hardenability radical or a thermosetting functional group, and the 
inorganic ultrafine particle which is the size of submicron order can prepare it in the gestalt of the coating liquid currently 
distributed by the colloidal state while the binder system which contains both an ionizing-radiation hardenability radical and a 
thermosetting polar group as a whole is dissolving and distributing. 

[0250] Since a fluorine content binder is an ingredient with a low refractive index, a paint film with a low refractive index can be 
formed. However, since the force between atoms contains the small fluorine atom, the paint film which consists of a fluorine 
content binder tends to run short of a degree of hardness and reinforcement, on the other hand, the thing for which the paint film 
concerned can be stiffened by the exposure of ionizing radiation if a paint film is formed using the coating constituent of this 
invention - in addition, since a paint film is tightened by the cohesive force and hardness of an inorganic ultrafine particle which 
are distributed by the colloidal state in the hardened fluorine content binder, in order to lower a refractive index even when the 
fluorine content of a bmder component is enlarged very much, the remarkable fall of the degree of hardness of the paint film 
concerned and reinforcement can be avoided. 

[0251] Moreover, it is little, the effectiveness which does not carry out **** small deer effect at all and which tightens a paint 
tilm is fully acquired by a refractive-index fall operation and membrane formation nature of a fluorine component and the 
inorganic ultrafine particle which may be distributed by the colloidal state in the coating constituent of this invention does not 
need to blend an amount which gathers a refractive index or makes the film weak. Since an inorganic ultrafine particle is the size 
ot submicron order, it is excellent also in transparency. 

[0252] Furthermore, since the binder system of the coating constituent of this invention contains the thermosetting polar group 
the paint film formed using this coating constituent is excellent in the adhesion over a coated side with the operation as a polar' 
group of a thermosetting polar group. Moreover, when heat curing of this paint film is carried out, by two hardening reactions, 
ionizing-radiation hardening and heat curing, crosslinking density can be raised and the degree of hardness and reinforcement of a 
paint film can be raised further. 

[0253] Therefore, by using the coating constituent concerning this invention, fluorine content is large, a refractive index is very 
low, it has the degree of hardness and reinforcement which can be equal to practical use, and the paint film excellent also in 
adhesion and transparency is obtained. 

[0254] Moreover, according to this invention, since the above-mentioned paint film can be created by the applying method using 
the above-mentioned coating constituent, it excels in the mass-production nature of a paint film. 

[0255] The paint film concerning this invention is created using the coating constituent concerning above-mentioned this 
invention and has the structure which the inorganic ultrafine particle distributed by the colloidal state in the fluorine content 
bmder stiffened by ionizing radiation. This paint film has a very low refractive index, has the degree of hardness and 
reinforcement which can be equal to practical use, is excellent in adhesion and transparency, and excellent also in mass- 
production nature so that clearly from the place mentioned above. This paint film is suitably used as a low refractive-index layer 

! u especially in the optical thin film with which a low refractive index is called for 

10256] And the antireflection film containing the paint film concerning this invention is applied suitable for the screens such as a 
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imw 1 3 ^=5r< k *> . ( a > iH-wzi&msm 
$r^o7 < a > i ax«2aia±<o 

y^-a, atA (b> ai«i=iWH-r6fc«>fl«*«*« 

Ifys ?ny*-^-o&tfiim©^£^Pf 4*1 k £ 

[»#jr2 3 ( a ) + izmmtmrnx-mt-r h t 
( a ) i«xii2«ajtww yr-j£ 

9 . £*k LTW*lM*«Tfl!'fW-&WIB«S. 
-* (A) *»6«r4««it*«|»fc. (B}t/$^oy 

ittI^Mi^77$*tM (a' ) £-&A,T'V> 

mmmA j ine/H yy-m** yr- 

#SJ»# ( a ) k , #=PHc^$:< k t,«fflMtrs«tt 
g£&oA4 y^-j£frk £-irAT^.g> . »*Ji 1 Xli 
2 fctBttcw— ?• 4 y^lBfi^.. 

5 3 ffie^M yy-m^ &mp»u yy~ 
(a) k, 4^-+jciJ«ar<ktwii4«t*T«fl:-r 

ffi&*¥f^»Myy-f&ftb*tsA,X'\^Z>. IfsR^lX 

6 3 mvu yy-iktK &®m>w yy- 
mth ix. mmy < a > k . fl^+tm 

? 'J h t Sr^A/f v^S . |ff*JS 1 X»± 2 tiBrn^ 

[«*«8 3 Mffi7 -y^*^ ( a ) y 

^s, aw^i^s7w^*ij&»fcga8o3-Tr-f y?* 
(± . ?mm-smimx~h h . gt&a i 7^ 8 0 ^-r 



[f»*jsi 03 iwiETfcsws^jpjsafi**. *iai, *n/ 
. rsy aai/x^^f >-* j: o * * 8** 

imp* 1 1 3 fllTE*3lS«r&»JR»3E(»*»*^fe& . 

i«a<ii i o iztmozi— f < yyvasm. 
m^m 1 2 3 &u yy-&ft<D§m\izm:hx^ 
§tk#^ 5 vmm^x'WWiZtix v >s . 

it^Ji i 1 1 cov ->-ftitiHzim<?>=i-r- < yymjfc 

[ft^JS 1 3 3 WfB/M yr-^fc-i-tix4^T<?57 

s . nxm 1M12 <7)v^-rfL*Hcis©!^3— f ^ y^ 

1 4 3 imMNBmZrF ( B ) o-ass^ 
#»\ 1 n m— 5 0 0 n m<^KllT-$)-S . W^IR 1 1 
3<ovvr;h.*H;:!3$<7);j---r-r yymfmi. 

[ l 5 3 filB*«S»i^ ( b ) nmtftW* 
1.60 «TT* h . mim. 1 yl»M 1 4 COV ^-filiHcfa 

immmi e ] 11112*^^^ ( b > ->u*. 

^^ms iJwfr < k t> -coffi&TX'h h . 1 ^ 

l 5<ov^fu&H:fE*fc<03— r-f y^*M;ft. 

[ a^js 1 7 3 tmimmmit^ ( b > u , awcflsa 

1 6<y)Vvf*!*Hcie»<03-- f y^ffl«!Rj. 
[fl^Jf 1 8 ] mrlB*^«sm^ ( B ) cottSLfiK 

^mmmzMLx o . i ~7 omm%<r)imx'$>& , t* 

^« 1 JVM 1 7 cov ^-fix^HcfBifccorj-f- ^ y 
ft. 

[ IS*JI 1 9 3 BtilB^MligSam^ ( B ) co^* < k 
*> -SKti , *<0^fflfc:a^tt'&lfi«* 4 t COT 
4 , mim 1 JbM 1 80V^"fix*HilB«coa— f 

[IS*JS2 0 3 WfBWlSilMSM^ ( B > «, ^coa 

1 9izimcoa-7-4 yyimM. 
[»*JS2 1 3 mimmmmrf- < b > s 
smwr&t ( b ) <n$L=m& i o o«»*sfc o . 

Jpfct h . 1 9 XJi 2 0 tlBK«0 

[f»*)i 2 2 3 mim-stemmm*^ & 

m¥^^&i} { 3 00~20000T&I>. ft^H 1 9 

7bM2 icov>-rti*Hcieifcc 7 )3-T->f y?m&w. 

[IS*JI2 3 3 flffie&fflBf8&? ( B ) <0**«*<, 
^mmftlztiLX 0 . 1 — 9 9. 5Sfi%cofeHffc 
4, f»*3Sl 9BM2 2t0^-fix*HclBt8O3-^'f y 
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mi®. 

tbizm^t>ti&. mim2A\,ztm<nr2— t<vxw& 
i m #ii 2 6 ] i nm 2 5 \, ->m*Hcie®£^ 

•£4^h(::J:>M#£>ix4i£§t 

ftti03B»LT^S, f*:^2 6J!jM2 8Wvf : hjS> 

4 ^-fc LT^4. |f#Ji2 6B^2 9^ 
tvfti*eette>ifcK. 

h**jS3 1 1 iraaHRwfflw*** i . 4 sbtt* 
4. it*ii2 6^3 owttiMztm^wm. 

[fS#«3 2] P^O. 0 5 — 0. 3//mC0B*(C, 
SfJf**n • 4 fio, JIS-K7361- 

1 tzMfcztLi^ xwmsmtfs»<r^s-( xmt^ 

MM. 

[ffcRJS3 3] HJI#*0. 05-0. 3,umeDINHc, 
BfWl. 4 5J31TC, IO, X^-- ;K?-/KD#0 
0 0 0*£fflWC|gl3HH£ 2 0Hl*6i ktCi'O^X 
OSHfcaJBft&fliffMA* 1 K g , M£3S 

2 6ft£3 2<OVvtfhj&»fc:32aW>&R. 

[ff:£Jg3 4] MJl^'O. 0 5 — 0. 3jJLmcr>mz. 
mSrm&l. 4 5OTT\ .X^— ;P>7-/UO#0 

0 0 0#£JflWC 2 0 0 s»S"Cflt*H* 2 OUHg&lft 
ftiVs^f X«0S5ffc# 5 JCJ2TFV* 4 . M^qf 2 6 BM 3 
2 ov YtfuHSEttottM. 

im&m 2 6jbm 3 4 tfov ^ix*Hciettc7)M^TS) 4 ~ 

[»#JS3 6] 3t®&14€r*Lfl.o-«m±ffiii-ri» 



< t h-mmizm.mxim<7yj?%< t h-mzft^x. 

WWIKr*3(S8iMi^-JiJa±.WiLT* , 5« Mia* 
®3SJfcD 3 *><7>^-^< fc fc— ^Ttiiieif 2 6^3 
4W^^tcf2«80JttBrrft4ii:«rW«i:'t4. £ 
*t1»ji:7<f 

#fi£#g& 4 5r-*iaJi«S L T * *) , Mia* 

3 4 <0l ^ilAHCiettOMJKT'J) 4 ,1 fc £ W« i: S , 

[|*#JS3 9 3 H?iefife«OJiAi^- h* 3- h 8t'S>4 , 
M&9 3 6 (ciEttc0Rlfl»±7 -f )VJ± . 
C IS#«4 0 ] HfTiaif 3 5 ttS 3 6 CO V Yfft**: 

a. 

[ it 3&jf 4 i ] Htria»*ia 3 7 3 9 co v \-m*Hz 

[000 1] 

s* s s<iofttt* ! isv^7 vimmzBjs. t#4 3 
ih^<offist»f*Ji t Lxumizm^tztLhiMmzm-f 

4» 

&VHm«*igafc ra-r 4 . 

[0003] 

[t¥*cT)S«] jjfflf •< X7k- (LCD) ^ittaV^ 
(CRT) ^H«a^ao**ffi«i, fOl 

[0004] aBj^rt»*<?DaH*JB*f*<o/hs v^swas 
MT-^a-t 4 ; t j; *) B&imififrz <%h mmtfvm 

ik*^^rs>4. mm±mi. m^m^izmmm 
^^1-4. 
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[00053 mmmnsm&JikmiizmmtitKxmffi 
hitx zmm±&mzfa-kz * & ; t &*rmvt> o . * 

[00 06) i<oi 3«:R9tl»±J«fc:*4ti.4ffiB«f* 

[00073 s«8«e.k4«£Ci±. ffitm&Eojcajt 

kAWTfcS. 

[0 0 083 ^fBS^ o *>7>TV—mz£ h i%r£ 

SfcJ: 9»fcft4*PBI18i, SttffifefcJ: 9^ft£t> 

k jt« l -zmm&vfiMtffZ s k p D m6#& & . 

[00 093 M?R&;k LT(i. *^«36+K:7 -ySSM-?- 

t^'tt^ftT v>i>„ 7 y«£-£qrr§A 

, tfiJS4>^7 •y**^-*3W«< 46 klfilR^aK 
JWSaaHST-*-* k v ^ RBI*** S . 
[00 1 03 ffiB*f*Jit4«a±., SMRfejtlScOgSBB 

w%<. wm<7>mifrmz±.i?z>KMZ7 ^m^mm 

<L»^4fc. «S^L^{ST*!B^-C«ttS»<* 
0 , ^^W^ftSrttSBlifcftKaK »o ferret flH^ 



[0011] *fc. ffiSifr^JlS:. SfflffjSTJiS)^^ 

[00123 7 y*-^*M<7)®vvNV yy-tz. JfJ^X 
fi3$JKtf*Sv>7 -yfit^^-Y >^-Sr?I^-LT®JStff 
^SfcJFM-tSikfcJ:^-?:. ^fSfS®^H«0?ilS'^ 
3tJK5rl«l±$-»i:&-k* r sjtgTfc?.. L#>L, i«ifrS- 
ttt. ®S^»«0^fc*^'2>7 y^^SiJ-&*^ 
<$:4«0T\ 7y*^*^>r-£J:&S#W<KT# 
ffisWRfciMu «Wf*^#KTW * - k *«T* 3rV v£ 

[0013ji»i2000-64601 7 
•yfS^tf'y V-#^&&M§t+£¥i%S2 0 0 nmJil 

^Sr*-r-5.<£JSt»f*«* i! ^$ftTV^. ;<0&*BtBB 

^±)*>JS«f* 1 ) Cjfir?(t& £ k m 60*C. 7 y * 
tt!K';7-«7 -y*^***< L«ri^T«>ffl«f** 

k. 7-y«****S<-r&«^kH*fcaK<Z)«K^ > 
[00 14 3 

[»»6WifcLJ:dk-*-*liai] *«fflt4±a^*t« 
9f4^fi < - flM&WS < fio^-tt^iSv ^ 7 y 

£BtiLLn&3-T4 y^mm^mm-h^tizh 

* J ffi< . «Ug* i s< . ay*** 1 * < . SSHHttaWK < . 3- 
ft&fflR*«eW-4ikt:2b*. 

[ooi6i*fc, #f|Bji<omz:<9BW(±. ±iess— <o 

*^ffi<. WfcMfiK. SS«tt* f iS<. aBJttJ&W<. .§- 
-7. Mttt=flfcft, ffi^gJf^j&^fefti^tt^lK. 

*>ft*^!l^*S«-ri» Z k tcft * . 
[ 0 0 1 7 3 ifc, ^micO&WcOBmt. ±M?M~X. 

LtiRfflb±7 4 >v^mmmm^m.^mirh z t 

\,zfo%>. 

[00 181#*?BI1 ift^><0Sp^3*>^<kt 
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[00 191 

<7)*$tmzi&hm— con— f -f y^fflfi£W±, ^< t 
i> s (a) w ic««iw»*t ww- * 
WftriWHfio— *xaw^r*»*57 ****** 

( a ) fc*tr 1 «X«i 2 «ULL w <4 y ?'-***> 6 % 

(B) miM^mmthtz^wMMW-Mzziu-i k* 

r-coatWBWfc^ £*** 4 - k **hs 
[ o o 2 o ] *5ffiH{c«6isz:<03— r < yf®. 

t/sfta^-r«.®ffi*«-*XliM*Srl*r'07 ***** 
* ( a ) **tr l «X»i2SULtev>M y^-**A>fe 

flrf-4«^W#***^4'^ ^ _ **^ t3!f 

(A) *»fes8rt*«IWM'fc. (B)ifysm*- 
y-WiiSTOW^n^ l«ttfc*ttLT^4 -k£ 

#ssck -f4 , 3— f - f ^*a*t*rc*>4 . 
[oo2i] 3WWH(c«ft3— r-< >^ffljeft*atL^r 

8Kinft»aU8fcWSrt- 4 i k J: 0 . 7 ****** 
( a ) £±ffck U £#k LT*»aiBH*"C«IM-4f 
^»RtJff»3SHW4fiiflE^W*^* : fr-*"4^M Vi^- 
*£**-T4*fc* £gfflBt»&? ( B ) tfan-f b'ttfc 

[ 0 0 2 2 ] 7 -y***^ >^-l±JB*f 

***A4 y^-*»^«r*WBi. H-Tia***/]^^^ 

■y *«?• £** lt v ^fcfcflMat^aaspje. us 

Til$t£^*-f4k. 3^IW±«BWI*»«0!BStt=i 
95£ft£-fr4 <I k 4 £ k Kin IX . ®fl:Lrt: 7 y 

jffi^F<9«fe/i2Mfli!3£ =t oTtttRfl^lStt*) fen 
*><7>T\ BSf**Ttf ifctf>fcA>f V?—$L%<r>7 v* 
***&#*£:*:* < L^**?*) WS&ti&MXBM 
3t*«0*tv^KT*»Jt4i k 4 . 
[00233 ifc 

L&V ^-fiT . mm* 31 £ 8W> 4 ;£* W# hfi. 
S*f**±»f 0 JR£lfi< -T 4 J: -5 £S £K*^- 4 ^ 

X&«t\ *$Htfci«hX<^4. 
[ 0 0 2 4 ] 3 fcfc. *fMH«03~r 



fcti . WBMMMHfc k SWWk<0 2 o*»ffcRiSfc «* 
-C . SHWfJKfci**>4 £ ktfT* s $ fcfcfclfcOWKS. 
l/^JK£[fn±£-£4 £ k **-C§ 4 . 
[0025]^T. «HBt«43-f 4 y^ffl*^ 

[ o o 2 6 ] *«wti*ttf « -tte^-^ 4 
<o-c\ mmcr>m&mzmtix ^ 4 . 

[0027] 3|s:?|B3lCfcV^T(i7 ( a ) t= 

WbR"B't4*^S.*S" : ^^4 . 

[0028] «KtKSt^-c-^b-r4'irtga^^7 ** 

( a ) *fflv^4«^tli. #*+fci«r< k *» 

J)Rf^i-Sffitt*S:l*^7 ****** 
(a) SfflV^4«*t{i, ^*^- ; 5:<k^SSI*W 

4. 

[00291 7 ****** ( a ) (4. **RW*TW 

<wt«atkJR«W6«t«fc *** 

***(a' ) T'£,4-fc##*U\ 7*** 
^fig^- ( a ) fc*&***>£*l.4fl!l<9/''>( y^-**t» • 

[0030] mmc?>mm®mz~&#>&teM z - y 

***(a) k*«t6 T^»Jl^-b*tt^**> 
^4fc«)(ctt. *WW y^-**t>7**JS^*t 

[0031] im*&zti»h$mtj:>^ yy-foftx-h 

S7 ****** ( a ) <0S»WM-4«tt»i. **» 
**S-*JB**T*4**tC*** ffljtfcoaf^ttt^ttT 

^r< . ^fi^Si 1 ( b ) t<Dwm&.^rnixa 0 . 

SWWMMWStf (B) wno-f F*ftirtJ:Hii 
ttfX'Zh. 

[0032] itz. &Mft&W&&<i* 7K*SS*?B*S 
ffi|4**-7Kl!STS>4«*tc{i, t^ftHaffit^k^**! 
V^i5iK : 3r : iiS'(^ , l^#«TT'5ft*M-r4 - k 

[0033] wmcomvimzftft^i&^htiftMz. 

7 -y *****^®»f *A* 1.45 jaTT* 4 i k A«» 

*L<, *v^i, y^^itis^^yy'- 
**<o«**:*S*tT v»4**<o 5^;u%Ja±**7 y* 
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[oo34] mmmm? ( b > <^-<xn=?-w,±. mm 

IzmilteWm.Ztttt&tZlMXt. lnm-500n 
[ 0 0 3 5 ] ±tz , «S«gefi&&^0El^~ =t 0 7 y 3(S* 

«k s fT.T JswwMSTftuti izmmw s- aar 

-*W*aHt6fc*>fc, HUHKMBH^ ( B) cDJmtlTW 
1. 6 0l3lTT*4ii:*«»4L.V\ 
[0036] mmssK&'f ( B ) OJUMHrttflfc LT 

[0037] smmmt? ( b > <o*b 

& z t iz X 0 , ^S'JXteifcK^ / ^-&t>VOU±* u 

[0038] MSiBtKKT' ( b ) it. znmmizm-sn 

( b ) *>«iBfc. s^ffiwai*ft-^-r6i tizx o 

3-£jg^u nmnmm. m&znmmzfo±zit&z 
ttfvzz,. $mtm&? (b) o«-^ttw^(±. - 

[0039] KlttjBflk&T- ( b ) tfftft%mmm&£ 

mititzibizte, mmmvim.^ < b > cos^tf i o 

aaUSUKOffJ^-CTlRflE LT V * 4 £ fc **# & L V \ 4 ft , 

*4 * xaw^oftT^jmui . 300-200000 

[0040] iMS«tS»7- ( B ) j±. a« . s»^^ 
t'0. l~7 0*»%c0teHT'ffl^4O*W4LtV ffl 

u (b> #s£t£Wft&* 

ti. ii^am?- (b) ^rn-^-f >ymm^3cr>^mm 

■frlzMLX 0 . 1-99. 5«*%<7)ffiHT'S-^-SC 

ta*?**. is«©fflt^ ( b ) aq^ttirflys***- 

[004 1 3 *W!ll£ffi&ttRM:.. ±163 -r * 
J*** *jfclfl«0*fflifc»ai L . mtZ Z t iz X 0 

s**^^ wz. ^ry^9'a>'^-y-<r>wsm. 
[0042] .rcotiffite. ±aiitk;6K9i^ 

idtc jgsf*a<##fcft< , mgttzmt&hmz.mf 



[0043] ttRSttUfrf* 7 yy-tm 

ix^te-s. w,z&tm-& Lx^&tfr&izit, mm 

[0044] *muzxiut. mmmtf 1 . 4 sott- 
4. 

[0045] S 6(c*«Wt:J:iiHr, BW*« 0 . 0 5~ 
0. 3juLTncr,WmZBmLtz&fiZ. 1 . 4 5Jil 

TfcP»U. fi-^. J IS-K7 3 6 1-ltH§tl 

x o izwm-t h z t tmmvb h . 

[00463 4>c. *.%mzXtL\Z . MiS*i 0.05- 
0. 3^mOMM2r^L^t:. IW^ 1 • 4 5fl 
TCKISiSL. Xf-^>?-;W)#0 0 0 0#?:ffl 

\,^xmtm& 2 0®mhzt\,zx*)^ xw&xctf&h 
hn&wm®tfiKsi!ULbtcz>mmt:&f&.~s-&zbW 

x-zz. 

[00473 4^, *milZ iWf , *W_h^«J»* s 
0. 0 5-0. 3jum<0fMS*r»Jl£bfci$fc« BSf*** 
1 . 4 5OTT\ X-f— )V*7— lV<n# OOOOf 

*mwx 200 gffi*TmRffl£ 2 oni^smf^^ 

Xey$£\Vk 5 %OT k "T 4 CI k aFT* . #« tffiv ^®tlf 
[ 0 0 4 8 3 * LT . ijE*WHt=«4J6«**/t"C v ^ 
[00493 

[ ^BgcoHifeto^ffli 3 tc*5 v -> X £ P t < i^BJ! 
[00 50 3 T=Sr*>fe. r(^?)7^ij/hli7?!l 

•r. 

[005 1 3 r ^'-f vr-Ij ktt. MK^S^tt. i 
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<oft*RiG*# 3 whK i o TWMiffi muesli* 

I.. 

[0052] r A>f y^-fig^j jj s ftsjeRjEfctt*)* 

tt, «HiXfcB**^£J: OftiMfcU JUyy-t 
[0053] r 7 -y^Wl&ft j -y* 

n^£*tr yy-i&&&mm-r& . y y»t-*j£ 

4H±. SBW*7yiMMrj*# (a) tcR&ftSrv*. « 

[00 54] £*U=ftfU r 7 vSi^frJ&frj 

[0055] ^, nKffcRJfittj fc(±, /^f Jft 
[0056] &±cr>imZS££ tX. frf* «WC« 

[00573 ^Bj^^sm-^n-^ •< yvmm.^ 
nmj&itim'U vy-&. ms. ( b > itastc: 

[ 0 0 5 8 ] *lfeBfl(c^&mz:cOrj-x -* V^ffl 

f*ttfcn« L*: t cot$> o . (a) icmRsra 
m&ntfitt ( a > z-tts i sxti2SW±ws-< y^- 

(A) (B)f7S?ny*- 



[0059] ita^— r-< >ymma<rmjM*wmjL 

ia-t * y^mmncr>ju yy-Mivmrnrnx-m. 
it?&w£&*ttLx\^<7)X'immmm&&me> 

[00 60] dWS'^O^-^tSStt^Sr^tT 

>u yy-m^mm-^u yy-mr& 2 ^vxt^ 
$tmx'mt-thmz&Rv : $!mfc-t& mtm±. ±m<D 

[006 1 ] #SMH*>:i-7 s - y^ffl^tffi-^^^^ 
7 vSR**jS# ( a ) (±. -r y^'ffl^^Mtt 

[ 0 0 6 2 ] y ymtt&Lft < a ) ti. fc^S^K^IBUf 

ire* < » $ tcmtJsamwsMktts** uv>t7 7 

[0063] WMcr>m8tX.img.£Tlf SfHt^rS y 

•ymsmmft ( a ) sftwmtmmmzi; y?- 
w^iz&^xmcth^&kx^ wmrn&mp&s.*: 
±.w &yj$ktfn\wx\ y ym&Hf&ft (a) it. 

[0064] y ( a ) timstifcttia^-fMi 

bhtK >u y?'-%k-kftt Lxiiwmmmm'm& 

tntzib, yvm-klffoft (a) (=«fi9Kc«itT« 
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i o o 6 5 ) . 7 ( a ) tfrnrntm 

[ 0 0 6 6 ] 3!tC . y ? ( a ) tfftfflEfctta 

tt»«tt1Tf Xtt, 7 -yS£*l£# < a ) *** 

t o o 6 7 3 =5rfc. imX±.<r»M y^-j£#*«*-& 
fctf 7 ( a ) Xlifcw^ y 

[00683 7 -y***jSfl- ( a ) immaMmftXL 

r*> i. flfiw N'-f y ^-j£#£a^*H£3r < 

stssts* Mttta xiiSMHtttstt**) v ^-r^^-^-x 
uMfraro-r 

[00691 ^-?tl<0%r&X'l> . 7 ( a ) 

r*4it*W4 U». 7-yStl|-*j£# ( a ) # 

*ewrj*-3flS(?v^ >?-f&mmfr-&h-£$> z t tzx 

7 c a ) tmw yy-f&fttfmmmi 

&xi±mz£*)mtT%&wx\ wm<v®m. mmtfz 
£>tc[si±-t&. 

[0070] -r&bh. nmmtmmmmt3m~f& 

7 ( a ) k , «Ktt^ftfctt£k%«ft: 

*&fcti, 7 ( a ) jWntftattKftfcttS 

yy-*tc:{*«6U flilOA-r yy-j£*#^®ffc 

it&ZttfX'Zh. 

[oo7i]4fc, «fflMkttflHta;«(t#t«. 7 7*t 

*Jft# <a) k. «Jt*m«^tt£kffi^U£&tt£ 



li, 7 yS#*JS^ ( a ) jWRflHfctMtt**^ ^ 

~mzmi&L. fontw y;y--j£##m!ft8tlS»fMi 
IWMffiU 7-y*£r*j£# (a) k 

fl&*v nM y ^-jaMMiJjSRIfc £ -fr & z k tfXZ h . 
[ 0 0 7 2 ] 2 feC 7 -y*-ir*^ { a ) kAfi^M 

^Rimm^y-ym^^m^Sih^mj^-f)^. ?*» 
[0073] MfomzimTiziK-fXo&u >y-&L 

(a' ) 

( 2 ) ±IE7 .y3R**«^ ( a ' ) fc . ^< fc 1>WM 

tmmmmm ^w-rs 7 -y^-*^ < a > 

( 3 ) ±157 •yS#*rfi&fr ( a ' ) t , ^< k 
<tttfl6tt*S*^-47 -y***jS* ( a ) coa^^-fr 

( 4 > _tfE7 ( a • ) t . mmmmmt 

( 5 ) ^< t fc«B*fl*»afttH6**t-* 7 -y«-^ 
( a ) fc . mfttttt*fctt£kMOfl:tt«tt£ 
2rW-^^o7 -y^^*jS;^£oa^-&^ 
( 6 ) ^< k tSft.@ftttffitt*S: : ft'-ri»7 y^*fi6; 

^ ( a ) k . wmmmmmmtmymwa& : £& 

±15 ( 1 ) ( 6 ) <oMHRX\±m^h^zi:^X . 

mau»wia«Mi:tt*k gft®^ttffitt*«o^^*S:^7 

7 -y^#*«^- ( a ) S#3»<mdMftft(= J: OflMtC* 
ftj&Tli (1)^(5) AW* L< . 7 

( a ) tmw yy-fcftti^fflmmz x <omtxr 

*6^rii(2), (4). ( 5 ) *W*LV^„ 

fflSW^-f y^-^t7 y3RJS^S:*LTV^j*tT 
(i, (2) . (3) **»4L^. 

[ 0 0 7 4 1 »m yy-mt^mmttwmimMk 

^tRjE5rJifi : $-tir^»C:k^"C'§l>'i'«gS-CS)0, fiaR 

w. *7^*/wfi-^. 3t^f-^ya-^» 3tr-^y«-^ 
TU;i^^^xf-u-ytt^^-a-«i. *U«H» 

m^ia^J;d^fl:siststiftioBgiticj:*)it«. x\m%i 

[0075] /nM yy-j£#<0S!«fttt1Itt«k 
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x-zh-gmmx-bh* mmtmmmn^x-h. mi 
jBfits^ ( b ) t ^^wttt: tsnrtj o . mmmta. 

Wm- (B) «tJo>f F#liJt£faJL$^&w:ltflilL 

v\ igajfewbttttttafeo+Tt. ykisata. Witts' 
7y-;Ksi -oh) £to£3$rit«j©aft?fcoaa 

[0076] 7 y #Mrj*fl- ( a ) »tf *Offi«0«<fcR 
[00771 77 **5J*# ( a ) t LXit. 

itmttm<n~j>ximiTZ^-r& 7 yx&ntt&fan* 

SKtt*^*>*tffl^iftl*a8?L«v^* i fc h . 

[oo78]7 7Mt^ (a)«3 ^mmmmm 

fttett* 7 «y**tf * y U iv-li 

MIK^3?tf Stf> I) SMUfltv M5*>, #7 **** £ 

[0079] 7 >y^#^li£^ ( a ) LT»# 

07-yS^*^7^-^l>'^'J ^V-^JtKW^fiKffl 
V>l>*-^«±, 7 y fH^*^ 'J zfl—tPfh 

wmt Lxmm u m^m^< x fcfl&wite-aa- 
immxiammt. to, *s«B»K j F£=in4 k* 

(c4MBtS*S - fc tfWC* 0 . lyo 

h. 

[0080] 7 (a)(0«77* 

t i W 7 y 'J -7- £±167 >y f^fi^ 7 V- 

RV* V rfv- fc fc . SIMMS A ^ i^* , >£>i^.g> 

<0T1£I*4£tt#•tS.rfcA ^ -e^ Sfftftjgfc 

[0081] iwi»flmwfctta«f*-«r-t«. 7 

a) fc LTfi, x^-l^yl4^fia*lM^Sr*-r&7 
7?il£W*yv-£j£<fflv^ < rfca*T#. <kO**W 

>\ t'-'jfy7/^7'f fh77;i/*nxfu 
>\ / vdf-9-7;l/^n7°oh*l/y, ;\*— 7;M-D7*? S^'x 
y. vn'-7;M-u -2,2- >-'yf-/P -1,3- * 



[0082] JKfflHktt«!Ht«Wirf-ft 7 7 
(a) fcLTte, 0»Jilf, 

7;l/^or^= J f;Uh'^/Ux-f-;^a^-* ; 7Wox 
^y-K^fc*&b'-/w:-^/l^*£tt ; x#* 
v\ sKU^l^y, -fc/UU-T., 7x7-;K sKLM S 

[0083] «!IIRSf^ttt«fc^SHtttS1tSfc £ 

fiW*07-y3R**jft4J-(a' ) fc LT»i, 7-y«^ 

jft* (a) tjR-r-g.^u^-xti^un'^-tr^-r^ 

«Hfcl/Cl*»3*l.4. «t^Sr*-TI>7 y*^-if** 
y-7-tf07]<S<?)-^^, 7-y*S^S^L-^tW5-ffl 
^&^fc#T'#&. X^-U^tt^^PSg-^cOafi 
H7-y^Jl^-Sr#AL^fc<0*^ ffiSiJf^k^MMO© 

[0 0 84 ] witf. Tfe^iT-*^^^ 1 , 1. 2- 

h 'J 7 o r U ;^^f 

[0085 ] 

CH2=CF 

CF 2 -0-+CF — CF 2 — O-A— CF-A 
\CF 3 /n CF3 

[0086] {a^tf. -A(i. -CH 2 OH, -COO 
CHj. -CN. XJi-COOHT'^0. ^C-A* J - 

c h , o h x-$> h m^f.z\mmmzm.ti , rthy.ip 

BS. fb7th'077y (THF) *fi9»*jfc:?r*2tf> 
min. n taSBfC* Os W(3l~3 OSgffltO^C 
^'»4L^„ ) «Ktt««9^ttXfc^9fl:tt«tt 
*fc^et^o7>y«^ ; eye-fc UTJffSSfcfflv^ 

[0087] -?-c7)fliilc^ . miWclt^^kttS fc emit 
ttffitt* fc £0H*#O7 -yS-ir^^Ti- ( a ' ) fc LT 
« . T 9 U /UXiiy ^7 II /H8«0«#ZK^fe*7 -y «fl: 
TyP7-x;U^ r'J-^xxfM (M^fcfT 

2 xtiTiB^ 3 x-mztiUk&m ) 

[0088] 
[^t2] 

S2 



CH 2 =C 



f 

0— Rf 



[0089] <3JM». R'ii*«M^F. ^*iai~3C0 
7>7 ySjk$^T/^/W*, T/UT-X^X, ^nl 
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*mi%=F, TlV^iVm, T)Vtr=~)V^ ^n|, TV 

->i-mx&±MiRfT'%.mzti&&zm-?. rk rk 

[00903 
[-ft 3] 

S3 

[00 9 1] B«^ifcJifflJ*7>y*fl:3*l 

^T/i^/PSXte^n^VS^ R*Ji7 y«M 

^M^mm&^i.x^xhm^. n<±2B^s<os 

[00921 7 ?S44iJ£ft- ( a ) LTJBv^fli* 

flMkttatait 7*ifM (a - > t=m 

1.1, 2 - h 'J 7^D7 U^vty^-^J: d 

7yftte (a) (CfW&qEyv- 
XJi* 'J d*V-t . 7 ( a ) fcJR$:5rVVE 

[ o o 9 3 3 £ £ x\ ^tmsttmim&t wi&zw 

u—)Vi> T9VV-Y^ 2-bHo^fi/Xf- 

p d p. 2-bFn^f^7°DhVl/ (.X?) TlW-hmf 
f^7D7? h fSBttflu y >m 'J l— 

m. XVTuh'Uy7Vzi-/l- 7"if U I — h 

>V*im-%W<n> (*?)T9 V V- hm. ^>^CWT9 V 



\/-Vm. Tj5"J/l'TSH»*«l5cr*£k* t T*4. 
[ 0 0 9 4 3 -e LT , ifB+IHttstfU v-tf>«ttSC*r 

£0H*»o 7 ( a ' ) ldR^.g> U =fv 

*yv-#-£j££ix§„ #f§H*#V 

^SttSfc LT0!l^^ix^*>^o4'*^iiSS^S£ 

SJ^tcfi. ^ft&^y^-Xti^y^-^JSffr* 

[00953 7 7«tM* ( a ' ) X'hh * V =fV 

*yv-4H^*ixl>m?t&S*IS«tt^gk® 
tt3SO**)Jt (VffittMKOfllttS : ffitt*) 2 0 
: 8 0^)V%— 9 0^% : 1 0 t/P^KHK 

[00963 4ft!$IC&VYt(i£g|a'<-<f y^-j^k 

lt7?«**kj» (a) zm^htf* &mtz&txm 
<nju w-mt^y vXtfhi&R' ( a ) tmm^h 

SIT. 7-y*2r#*L=5:Vv^ >-r-RK7i-5:fflv->Ti>ft 

-g-^-jf 'J rf SXfcK 'J "7- s ^^SJE14<07 y 

'J d-V-S.t/5K U7-. mufc&ato 7 7 

[00973 0Uti\ ^KJCttO 7 -y mittt* U 

&frt>m^t>tix^z,mwmm. mm*. #vt?va' 

K, df'J >f S h\ t'-;P7 n 5 -f h* . # 0 b*-;UT 

j; a ^a^tttms^w^^^^^-ibKiettJKy v-sr 
[00983 ^^jci4^7 -y*#*^- y ^v-xti^y 

-?-tLTti. M^-tf, ^Jfb77/^DXfl/y; 
4 - 7^0XfU> - 6 - 7/^OTDtU y^fi-^ 
4-7Woifl/y-xfl/Vfti^* : ^'Jb" 
-/1-7/^7-f H ; -1fJh"-'Jf>7;^7^ K ; 7-y 

[00993 mit5ifo&cD7 7^P^ty? 
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-K 2-t Ka^fv-rotVK^^) T7VU—h. 
bHodrv-^PT^Lil^-h, 2-tKuJfy3-7 

xy^^7°Dt;ur^ y p-K #;i-;K3-:y* , y #7°n 

y^!i3-;l/y*7?!Jl/-h, ^y:?xy7,y 1 — 
T ?tj l/-h t yxf71/-h^)y7?'Jl/-b ; b 
>J y< f-u-;U7°oy\-y h 'J T ? 0 U— h . ^>^i >J X 
>J h-;l'MJTy , yiy-h#«Oh'J (/^)7?'JW 

y^JiJXiJ h-^y^Ty' Uly-h^cO^Wtg 
Ty*UU-h, dfr.^CD^iy^S* 
ft* /l-tm-S Ltt y 3-7-5rM^^«. d t A*T'# 

mug-Sox a ^rs-^tt-i-^^^ALTts-ftRtett*? y 

v-2rCT^-ri» -I t £ . $ (bfclE7 -y 

[oioo] ffecTv-W y^-jfcfrji, 7 ymHrmftttt 
(a) fc<OlfflT^B«e^*»j«rS&«ltlM«MMfctt 

Wtcx^-ly>"l4^ftJS^S:*-r-6 Z\ttfVf& L 
v\ iW^y^-^-cftit/^-ll x^ 

2oJJLh«K>t<0*«iffiL< . *<0«f-Cfcire« (y< 

^) 7?yi/-h*WiU\ s^tc, i£H<oSflr*£ 

[0101] ttz. *mi<r>3-7-J>7'Mf$M)1,z< l i. 

ftfc. 7i^7 (Fedros) Lfc S P ttWgfeS 

fcScKSP«#8. 5-1 2 CD 7 y 7 V- 

Atf/OUi* 'J ^v-SrK-^ LT Gin. 3— r -f 
ftH4c9±# 1^7 y ^N**^ 7 ~?-RX//Xii* y 3'-? 

[0102] zzv. 2m^xtcr>^i-iy>^$&^m 

*£#U 1-5, SPffi#8. 5-1 2cD7yflt##W 

? u/hl yjnts t? y;i//-$ K^oiri'tE 
(y*) r?yu-b ;^y-xwy f-yphyry 7 
•J h , xf-iyy^yrj-ypsyr^y iy-h, ^.y? 

xyxy h-;L-y7; 'J 1/- ht7Xf7y- Hf«y 
7? yiy-f- ; h y * f-o-rtyroys-y h y 7? ij u— 

K ^y^xyxy h-yi-hyr^y^-h^cohy 

(y?) 7y"Jly-K ^.y^xy^y | ;l,fh77 



[0103] *JHBK«43-f y y^'fflJ&fe^B® 

aDUi*«9ffl£*£fflv y- b y^g 

ffJXtt*«0«*W^SP«fc±£8. 5-12^KHl- 
JR£l>c7)T\ ^cOKHOSPffiSr^-77-y*^*"*^ 
^-Xti^y^V-^fflV^J^-tcH:. 7>ym&Hf&& 

t mmm%L : ?<oismitiJ s ft±.-t * o t ran* k , ? ~ r 

[ 0 1 0 4 ] 7 -y^tf j£#fc*i«iB88S^<Offl*tt£ 

[0105] ±IELfc7 «y3lMMri«# ( a ) tCS"r^^ 
(a) ciL^v^y-?-. ^'JdV- iK'jv-^a 

[0106] *9Km(Cj3V^*C(i. 7 73R»tA» ( a ) 

^77^- (gpc) -caysL^«-Kyxf-^ym«scT 

i^^i) 3^2 , 0 0 OOTtOt RT^^Hf* 
*<2, 00 0—10, OOO^'J^-, RtJf, R^F 
0 0 0 — 2 00. oooco^yv— Sr 

iasffl^-^^-ti- . s t> iz&mizm t t 7 >y *mtj£# 

( a ) W\-CD'U vy-^^ffi^MT s 

[0107] ^(3, 7 -y ( a ) tCjfrf -SStT 
WI*>'1 0, 0 0 0 — 2 00. OOOtliS^'J? 

- 1 . if ytt^fi&fnte^* 2 oiii±^-r e ^ffg 
(y^) ry'yIy-h^■^i^i)^^•s»^fc^^J: , /. 

[0108] *^BJfci5V^TJi, yy*)IDft*W;: 

ie-^-f^. 7 -y^WfiJc^- ( a ) &tf SIS? y ***** 
( a ) 1WC07 •ySB**^*fc:*±il6 7 y *«50«^J: 
oT. ^*-f yr-«*±mc*itL4 7-y«iO»*^* 
ZLT, 7>y***J^*(A) Sr±*t1-^/sMy 
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ti&mmnmtftmzmw-f h z t t „ -t . 

3-X -f y?%M.Wz®&-$-Z> 7 >y ( a ) X 

tt**U2W<07 v***^^ yShMiWS^tJi: 

JSIftfcil^f 67 ( a ) XI±W»<^)7 

•y 7 -y f£-£-*s£#{Sl >i3 fc'XtiE^SA^" 

muzm^xm. Lnwkn? ■y*^*** < ^< & 

[0 1 093 aK<oa*f**^tft< 
7 •y»£WJ&fr ( a ) cO/SJfiWl . 4 5lilT\ 
1 . 4 2J21TT* S^t W#& L < . 7 

( a ) jsw«07 vmsnf&ftcomnTmh 1 . 4 suit, 

»C1. 4 2&TT'&&.I,h#*?4U\ 7 y# 

ttm<n&X'li. 7 ( a ) &±.#t~tZ£: 

±. «FtC2 0t^%tJUi^7-y|RM^TB^$^T^I» 

[ 0 1 1 0 3 L*>U W Vy-Wt<r>7 

%<%~>xi.£? t^dffi&tfhz. i%m±. 7 ym& 

*JS#«OJB*f*jMI& 1 ■ 4 2 WT t %h t . 7 -y 
***** < 5r 0 » rx L 4 v v **i««^5ME«- *Tf 

[oin] ztuznux. *%,mzis^xizim-t& 

XolZ. 7 (a) littttS^y/- 

#1 . 4 21MT07 •y*^fi£^-^fflV^^T't . * 

[01 1 2 J *»B^<orj— f 4 y? , fflj««ifcE-£3*i& 
ftMliBfttt? ( B ) (±, 7 -y3R*^rJ|eo*VVN*>f y^- 
^ (A) *flHt$-£T&.&A>f yy-izWRtoS&tdz 

tztbnfoftx'hh . 

[0113] i-tchtb. 7 vmttfcft ( a ) 
-tSA^y^-^R (A) KSlUlliBatt^Srna-f K*K 

<o*iST@fl:s-frfc!*. § a, tzwrnmnmitzitz z 

tizx^x. ±&<4y?-m (A) aMttMfrhtch 



SUl&tffiH 1 Sti^lg £ (3 «t T 51 * Btb htii> C0X\ 

[01143 afc, *fgBJ!<7)3-r -< y/aratc^ 
o^f F«t®r^t5tt^s*fliieats^ <b> <±, 7-y* 

^IfJ&fr ( a ) aif/XH*<U^I^>7 vSR*#jS4H0 

[01153 *»bjo3-^^ yrmimte. m\zm 
^xwjLftmzm\^n&mmzm)frt>mw-t&%r& 
<om\ mm z± < m >- ^ti^-a l ^ ^«?as^ 

»tU> »tt«07 y JR**^ 7 ?-WXIit U ^ 

~?-&ttMifi}&m.tzm^&zkiz£ix. mmzm^-? 

tfc-s,. ^-rti^t^x-h-ox^^mzis^xit. m 

ff^.« t * t ^-i^ij mi&i: hox'hhzk tf&mx- 

[oi 1 6] fi^T. nntnetsii?' (b) tvx\t. * 
^bjo^-x y^m^mxmzmmi-^nb<r>m 

v ^\,zmjLm\,zmmthtzih<r>m^7 ym&^s-? 

[01173 *R91lcfli& >r y/MW:li, Jt 

\, vmfr%mmz±it) hzt im&x-h h . l a- l^c^' 

«». *S«»8B«tt^*tt:«8«*Afcffi^4*&fc«. 7-y 

vrrntfi. 6 owt. nizi . 5 sjarcot^sft l 

<ffll^ix&. W^tf. TyW5-^Al 2 0 3 (JStlf*: 
1 . 5 3) . i/'J*SiOj (JB*f*l • 46) . 7 7 
'tbv^^"7 J MVIgF 2 (JSJf^l. 38) , 7-yft:* 
^ACaFj (JS*f*l. 36) mZm^-f&Zb 
. d it & 4>±§5LJt i 3 . ^SUXtit 7 

an-f^S/W (SiOj) fflktt ; P*ffl^4^* , *4 
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tiiH^Ui, T/i>Zi~ (a i 2 o 3 ) m&-*mme> 

[0118]**:, teffiB8t&?- < B ) li. MJgttC3fcfr 

-r-wfifwik-e* 1 ). hrwk r affile j tmt 

tlTV^»jum*»fejRl 0O/xmtf>ft : p&£*r$-Sti£? 

^tfflv^it&^attaatta^ (b> «oj*ttwanM.* 

t±— W&f&ffl nm-5 0 0 nin?)&gB<7>kcr>S- W> 
LV\ -5iCto^g#l'nm*Sr«A. ttJRC 

*\ -w&^twfi 5 o o n m srjg*. i> t . mm^m^m 

(SEM) tJttJ: D»£flS-iHrPttiB«>>r 

[0119] ±tEL7t-^e^oiEffl^o*>, 

^Wfi 1 ~ 1 0 0 n maftgflUBtt&T- ( B ) tt. R«tl» 

izufmx'fo o , —wRtf-mtf i o o—5 o o n mntsm 

M&f ( B) tt. *¥WH^3 VCfcil3l8»OT»W= 
77M (Mos-eye) ffjt§5£»fi)c-r h^zW^TQhh . 
[ 0 1 2 0 3 $r*j, SEfigMiKfiHSA. 3o-f H*fc:4M!Jc 

4 £ fc **T# . 5. 

[01213 m®mmk^~Mtf&m*mtmz%'> 

[0122] ifc. li«^St : ?<0«H*ifc*ft«iai- 
* £ fc: J: 9 . SfflXJi**^* 7 -?-RV/Xlt* 'J 

m^e-fk-r**^****. ztuzMLx. mimmm- 



[0123] mm£W.fiL?ii. i&^^mt^xwm 

t&Zblz* 9i8i*f£^W h Z t tfX'% h . IMfcM 

z<rmmMz, mmmmiL^z-fti&zttmzim 
mte^izmrnkz-th ztiz**). ms.x-% a . & 

U yffiL *H y®?. 'J 'J 7 n vl^i -3 

[0 124] lEfKBiXtt?* y*7T'Jy^ 

li^r* £ fete* ^Tk^fc-ts £4: * 

•/TV >7'm<0*t*X'i, . 7 <y5RJS^-***-f s i/^y^ 

mzmskx-zt. 

[0125] zzx\ isy>% yryy^JtLTJi:* 

fcWfc:. 3-^'Ui'K d f^7'C7t';UhUy h4f^v7 
y, 3-?Vi'Y*i:i<'7'W)V*1')V : J* h^fyy? 
y. 2- (3. 4-x^^^^o^^;W) 

7^ 3-TS77°obVUMJ^< h^f ^^^y» N- 
(2-75/Xf;l/) 3 - T S 7 7 o tVl-^ h 

7. t'^h^h^fyy7>, fc'^/Uh 'Jih^fyy 
7>, t*^.;UM)X (2-^b^yx^y) y?y 
3-y^7'Jodfv-7'of;PhU7 b^^iy^y^Srfi?! 

[0 126] .IiX^<D3*>, RjE1i^?r«oi/7 y^-y 
7U yjy1S<J-C«Mt-^*&(i, >y-$.ft<7)W>mi 
tt@14*t y57* y7°U y^Jor/ua^^asatflfc 

[0 127] r?*-ht>v7'V>7#ltLXli. Mi* 
WCtt. (1*) <fc 9-ME£ix-0^ UflKferu 

7T7 1KR-TTS. KR-46B, KR-55. K 
R-41B, KR-38S, KR-138S, KR-2 
38S. 338X, KR-44. KR-9SA, KR- 
ETWRt#. St^ fh^^h^yf/y fl 
7Xh^yf^y s -rh7-f yrn^H-^V, f 1 
7n-7*o^'4f>'^-^y. fh5n-/^y'f^y 
f h7sec-7"Kyf^V. rh7tert-7h 

l>. 

[0 128] 77^y5^ »/7V>7MkLXit. 
Mitt. GES£y«j3-y (1*) S<7)7^^DTy^ 
^^7777 77'J y^'JTfc^^p D p*T SL8262. 
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TSL8257. TSL8233, TSL8231t?£ 
M*thZktfT*&. 

[0129] miim&ztitifmffimttfflfLBtk 
LxA^t&zk^mxtbZ. ■ecTUd&rfriK.afcL 

Xii. mtli. s i o t mL : fto&ffi&1iW&to : H£-& 
0. B&<K¥ (4*) im&ttfrtiSisVfrflVt LT 
[0130] *«H3<03— f y^ffljSftfctt. 7 -y* 

^ Sr 0 . 1-70 a*%co»j-&-r*%s *4 <O**04 L 
<. TH£0. 3li%tlhi:L, K-o/Xli. ±EB2r 
5 0a*%tlT. !»^3 0SS%JilTfc-r^CfcA^ $ 

llWi«ft : FOK-&«^**^t-*'4 k . MJ^coSJKH. 

t . 7 y m&mf&fttfmi ztixmmm* 

■fcMzT\f&ZktfX*%rj:<%hkMz. 3~r<f y? 
«*»«*>*»<-[ >'^-*4h6»fflj*Wfcil' si ar<*-9TiW 

ynmmz. mmMmkttffi&ft&mx'o . 1-7 
0 nm%<Mrfex*&m mt&zkizj: 0 . 7 -y ^*fi£ 

mizbmtitcwmtf&atiz . 
[0131] v^-^ ( a ) *<Dfmimm£&tf 
*ihst**k jlo. ( b ) *DjSBi**atf}- 

a. >u yy-&»kmmw&=f- < b ) <7>*®m^± 
<r^m\mw&.mt^immxts:\^^x t . aag8ses:& 

[ 0 1 3 2 ] ( B ) <0*ffiC 

wms&iB) «oia«o£*rste£* j s>u mm^>m 
[01333 mmmsm* ( b ) «o»®«oa^ttwm 

JtffWfclSJSSft-f. £flliB{ttt&? (B) k&X-tthZ 

ximmmwimz-&fritxmw*zLmmi£ni><7)Z 



if/ximmit&wttmxhtitf x w 
[oi34] mux. xf- uy^m^M^^t^y 

^iss* w-r h mmmmtT < b> # 
& . asfl&ssw&T- ( b ) sKoygmm^mAum. so/. 

^ ( B ) S?®tf)*-£tt'itgSk UTti. xfpyttM 

[0135] mfflmffrf-eymmiz, m^&'gfm. n 
*l< tixf-p y^fmam^^n&iWsmm.imm 

[oi36] ( 1 ) s^tt-fftgs^-^o^y v-. * 1/ 
d-v-. #vv-zmmmm£ : f-<7)$mi,z®.mz-£&ij 

[0137] ( 2 ) a-&«BtHi* vt-u 

[0138] ( 3 ) RJ6ttOirte«* ttotf 'J 

wmmL^Fcommizy^y h 

•[ 0 1 3 9 3 ±i£ ( 1 ) <0¥«Tli. 

ffl) . wmx-biittmfc&commx'mi&coi><r)* 
iuZitzzktfx-zz. 

[ 0 1 4 0 ] ±te ( 2 ) eyzmx-n. fozm^tfzx •/ 
yv y^iZimxbtiimxiz&mtmwifftTxm 

W8t*a^ <0*ffi co«tt* t fi^-^K/E $ S i k 

5j-ij3*v-, *fU-7-t»^ffl-ri>-k* < T'l=S < , 
[ 0 1 4 1 ] ±ffi ( 3 ) 6O*«J@l*e^ffl^60?KU V 

[0142] (3a)^U V-ja**4B*r*l«iBBHft^ 

ilSSIsfSl^^^® t#?tr 4*B« ( - O H ) fi^ J? 
^/^k'OSttSSrffl^-r-Sf^ffl^Jb § fcrt . Wi.<f . 

iOM^SffiSrff oiK WuWi. <B,%1&tJ~?-XWtV 

zf^-nm&mzmm&w&ttmvt&zkizx <om 
n^mzmikft.m'mttth^;-?-. 

XltXVi-^^^&ZktfX^h. mwM-&% 
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to 143 j ( 3 b ) immm.m L ^)mm*^m^s.m 
tt-*m^Xffi®. : mwfrt>#V~?-£iiL9:Z*tzij 

[0 144] (3c)B5ttS^,ifJ?-!:iig 

[0145] Mkmmttm^vv-tem&z'&h 
[oi46] a^tttiga^^rsii^sa^ < b > 

(Clariant Corp.) *>*ffiia^ OG (Highlink 
OG) v-'J-Xi: LT*tt-r.6*ffii!!i8S i 0 2 »?<7) 

h £ fc & . i o . p 

fS^£*-f i LTti. S i O x W&.=&m<ni'V 

■5 3r*I?S3-W ( * ? ) T? 'J Iy- h £x-tV14£-&£ 
tti><?>tf*>h. LXli* S i O 

zW^H-^m^vy-ivrnz^vyy^-a-iv. y 
n\z'U>7Va—)l>, 1, 4-7'*^>'x^— ;K iK'Jx 

7v$rx— Tiw&'&mttzhntfhh* rsy-ss-^rr 

&8Ak LT(i, S i 0 2 jafe^®<7)^5y-yW* 

[0 147 3 Z<r>£?l,zLX. a^jSSS&^SMfcis 
a^-ttl'tg^^^f St/7-, tfUcfv-XfcfcKUv 

-«aoaMi-**A-es4. astsaaa^ (b) 

Oimfcfr 1 0 0 Sft»£fc 0 , *<0*iBfci!*AS 



** 1 SJMPUUiOffl^Tffft LT £ k AW U>. 
Srfc. MHlHfSHseL? (B) fcfitel/O^S^ttWHI 

[0 1483 ^^t^^ ( b ) commzir&t 
hnit&gwmnmAmMz. rtj^hf**^ o o~ 

2 0 0 0 0 <9«£HfcfcS£ fcsWffi 
[0 1 49 3 < B ) -Sf*t2« 

asttact^r 6*&fcitt, *»rjek i o+^wttt 

[0 1 503 £tifltj6t*1&? ( B ) sWtettWIB***-*- 

mm-ft-zmzttLT. o. 1-99. 5aa%6o/s^® 

[01513 iMSSfiSfi^- ( B ) Aia-^ew«gs^*T 

&<vc* mmmvm^zmzwL&Lx^w. 
mm < % 0 iiz < < , jiiciRtt i t tfx-t t . 

tiS t T JtttW^Mtffi^t* i k ^'Tl= -5. . 4 fc. #f 
W8«e^ Wffi^«te-*«** < =5: h k . r?-^ yy"ffl 
SSMl^y «y JVC 7 <y 

Gm&mmto&ttzittLx 5 oa«%mToj5HT'(i 

*JS^f^ffltcJ; oTffl»«0Bifr**fi<-r4 - k^T 
3& J H»8^*t*fLT5 0»fi%S:^Sk. 3-^4 

H»4i^»tc»UT 7 5M&%bLUz%& k . 7 -y»ir 
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[0154] znxoiz. ^-T4>i r mm't'cr)tm 

[0155] *%.mz&&a-T-4 >ymmm±. 

mt? (b) sr^-ri.*^ s^tc^wEtx. ±ie 
l*: <t 3 &7 ( a ) nmww 

[0156] S^RHMm. *JMHfc:i3V^T^Lfe^ 
BTli«TO. L*»U 7 (a) , £S«*BgSit 

( b ) „ at* , ttaftfi^-cftiffico^^ y^-j£» 

J4. v^-jS#2^^«^^<0^&#fc:£;b 
[ 0 1 5 7 1 flfcttf . 7 <y*4rtMt» ( a ) jPCttRlf- 

iM'JfcLT<4, 0gi.tr. T-feh7 i/y|, \y/7i 
>m. r/ft^ll, MHHtttL 2. 3 - S/TJU*/^* 

?"h>\ 2-^/1—1 [4- l^f^f*) 7i- 
/V] - 2-^7* 'jyrDy\'y- l -^-v, Oi^u 
/>f^hy> 1 - ( 4 - Kfy^x-iH - 2 - 
t Fndr>--2-^f-^7"Dy\V- 1 2-tF 
o^f ^-2-^<f-;U- l - 7i^rw\ , y- l 

V. 1 - (4-^y7Dt;l'7x-^) -2-tKo^f 

^-2-*f-/>7*txKy- i -;t>\ ^yv'7x/yf 

?n^f y;i/-7x-^-7- by, &.t>\ 2-^<f-;u- 
l [4- Of-n^*) 7i-;i-] -2-^7* >;y 
rovN-y- l -*y(4. ^Tfc«Kft»tt«Ba«t:J: 

L<fflV>£>fi.g>. dft.^4. Vvm*>— 7j£liMiT\ X 

^^-7i-;P-irhyli^W= ! fj7-184 (Ir 
gacure 184) ^ffifi^ WU^y t 'J f -f - 1 5 *^ 

[0 1 58] at^^/US^IIttWMtfflv^i^fcKi, 



[0159] WHMi. 7 -y*£irjft# ( b ) , Atf, 

fm\mm*i&m-&tc.Mz®&ztih . aswbttatt 

S*«7j<IS^T'ft&«^tC{4. Jg^lfcL-C. fflflf. 

[0 160] tSSttSt LTt4. TS>\ — T 
®%<7)Wr£i±. Wtc. T!££ (4 ) T'IS^ni»T;W5- 

[0 1 6 1 ] A 1 R 3 • • • (4 ) 

(st*. R»i, PI— T*->tkJ*$ro-OvciJ;<, ^ 
oyy, KMRi 0J31T. Jff4L<(14OT«m 
;K TVl^*^ 7 l J^yXtibKn^fyt* l 3. 
ittfe^i^KXtt-SAMp^-Miffl^tJ: OB* 
mt^tiX^Xh^\ ) 

±Kit (4 ) T'^ftS-ftl^L r^S-^A-ffc^- 

c-7h^rv-h\ T^i-W-iso-yn^y 
h\ &t/s ^7-fef/t-7-feby, Tbhp|gxf-/K 

[016214*:. 7 ( a ) X(±flfeW^-f 

>-^-i«4»-<oj»flMktt«ttafe^x^ ->mx-h h 

{4. a-f^«WC. ^LS'J^tT. Jl». ^ 

[0163] LTt4. 
if7l<7^;l-^. i;M^3yl, tlTKn^^gg. ^tKv' 

&*7- ^VBPSrifoliMfiUl* fcJilBSWt^^jKy 
MUtKM; l. 2, 3, 4-7^yfb5*;^n 
*S7]<%, is?v^?>^h7t}>VXvM-te*Wj:k' 



(31 7 ) J03-183592 (P20 03 — @7flS^ft 



[0 164] *^H^c^v^ix^>^fl|^/^>-® 
1, 2-^^OA,df-^->^;^>Bt s i, 2, 4-~> 

IM'JyhlL 1.4, 5, 8— l-yfuyrVvtiiV 

#ygt ^>^7*;>TVj*))vx>wti:Z0mmm 
%m >u#>w& mf & a t tf-cz . m 1 1 < 

[oi65] witm&m^&msMi. ? vmtttiLft 
teZtot-tw yy-f&ftoy&m i o omamzftL 

X . WfBMtflMiHi 0 . 0 5 ~ 3 0 . o fijMtoaftte-T 

[0166] SflffllM:. 7 -y *£fcTS# ( a ) **tf A 

^ ( b ) com, rv. mmasm? < b > n±coa?ig r 

[0167] 7 vmtt&ftt LXmVzcrty -y**^*: 

[0168] *«w<03— f -f vysmMvm&tiLft* 
y. /f/MywyHy, >-?o^-9-y>^<o-7- 

[0169] *»Bjjfcfcvvni. ^ h ^**>*«»JW£ 

&i-hy&mizm^xmw-tib. mwmmimmz 

B < m-lzWlfi-t &Zb IPX' £ . Ml&Cfc V *T 

[0 1 703 E»fifrjtllttf>£»Arc*4yA- Ha- hS 

tc r > f- rm 1 1 x omz z ns-tz, tz mz s 



®&n-T < yrmimizmiLxffimmmzf&fizrr 
vjkm\*m^xwm'ht. zcoxd^mmacom 

[0 171] y^^SflfcUti, 1«<7)-Jrh 
I/. l«X<±2SJil±O^hytft(cfl!lc0?§?fiJ2r**U 

fc*»-C#4. »*L<<±, «fffl<O7 0MI5fiJ2Ui, *fc 
8 0 Sg%I3l±5r 1 fflXii 2 MlJLhcOT- h tSft ^>*- 

[0172] 4H*»-**-t:jtW. 

i*. to, wxmz$;m-t&%^%f£t%z,£oizm& 
miza^xit. wmtmir>&9tm.& 1 o os»a5t 

10~3 0SfiSPtC*fLT. JfflWS:7 0~9 0S«a5«) 

[oi73] ±m&&tti:m^x*muz&&3— r -f 

So-C^Mlttilfil\ Miff. &&mf&ftRV : %- 

[0 1 74 3 i d U#^fi.!t3-f •< yfm&Mi. 
^<ht. ( A ) ^+(c«E»9rtR-C«-fl:'t4«iB 

( a ) Z&ts 1 «X{42atUi<?)>'^ y^'-fiE^ 
if. (B) mJMlcmmthtiibcom^M^izan^ 

wtommx-imzit hzb im&Q&ry* ? s ^ o v 

[0 1 753 ;<03-f -f y^ffl^Ji, 

WSL7tB$«i. HWnD'f Ktt<7)JK®Tte)— 
[0 1 763 ^B^cf^Srj-r < y/l^ftJii^l 
(a) Sr-^tf/NM >-^-^ (A) Sr*#t* * 
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wests* (b> #304 Ymzft®>iT%&mt<7)3 

— r -f y ^Matf^ftl. . 

[0177] dc^^corj-^ -r y^'S^te. j&Rtt 

( a ) fcfctfC-f y ( A ) tfmWXlift 

(B) 0*3 n-f K*t4MRLT44JWitfcft. 
[0178] Sst % y^-jfctfi L-T««C07 

75 ?ny*-^-o#afttB«tt:p ( B ) #3n4 H« 
[0179] tm.T.W<r>3mi<zttLXz}-7~j y/ms. 

10 0 *)V%hL Ltz&ttz 5 — 8 0 

[0 180] :«3-f^/MW. xt- 
T-f -yTft. *7*U— ft. h'3— h 

ft. ^'-3-hft, o-yP3-^-a, ^"X*X3- 

7i/^fy6p©j&, x?u-y£pjsiJ8u tr-K3 

[0181] *»*03-t -f yT'lfiJSajfciWWS^ 

J±\ MJ7-bf-R;l/n-X (TAC) „ 

^iJXfl/yfU7^1/-V (PET) . v-'T-fef-zH: 
T-fe^-hy^-l^-h-fe/lxD— X, ,-JC'JI- 

y , r ? y /^fflfli ; 4? u >7 u ^ y ; 

5,um~-l 0 OO^mgJg-CAO. 4?£L<t2 5 0,um 
-1 9 0jum-C£>6. 

[0182] y^««J<OS6l?K*»tt*<?>a 



[0 183] .IcOM^iSH;:. ^Hjjfc^&n- 

T- 4 y^ffl^Ji, ffiljffltWWU fifc^Ifls^fiffl 

[0184] *-7>*tf>;Mft*«* 

-5. mmmz^mtLfcmm^n^tit . mmm? 

(B) A«WII«cW«Wktt«S:*^-i«^fc:ti. ^Mtc 
««M«ftSr!H»t6B*fc7v3^*ljc^ (A) fcilflS 
iSMS* ( B ) #**&-££ffMU ttlttfd ht&® 

[0185] #JEHfc:i$Vvt N 

±$-«-«Clfc3&*T-#*. (B) #\ 

«MbRlEi«t:7 -yJS6*^j«» (A) hittfiiST 
( B ) **»**S^r*<0-C. MH#$ ^>(c3$Hic^S . 

[0 186]^. 3-f^/Mfil4"«7 7*tt 
< A ) X«±lsm«g«e-? ( B ) <7)^3r < fc t-*". 

#4 l < taw*-**. tttettMiftV'tbttaixii^fttts 
± . ax/? >y u v- 1 mwm®.=f-WMjvm\,z 

[0 187] d<a±3£L"C»<5>*ufcffiBKi. t7S^ 
oy^-y-f/JiiiMW? -ySSr^*-TI»^b'< 

4 yy-fpicm— tzWL-&Ztix%& feo-pfti**. »4 

L < «i . 7 -y *A**4H»BII«clnii. S 7 y ^^#*fi£ 

^ t mumw&T t l fc«jt t * l -c *j o , 

[oi88] ci«osiiHi, «MtufcvN*>f >y-mm& 
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fftLW 2 biz. »MSf^t^X[it/S 

[oi 89 3 *&mz £ ->t» t>ti&w.mt. y -y 
£ 2 r a %m&<?>ft¥m mt Lxmm-r&z t #t*s , 

¥X'Z&. 

[01903 *&mzj;titf. nm<7)mifim*i . a 5 

[0191] *¥£Wlz£tHf . S«±lCitSX{±ftiJ^ 
5:ifLtlW0. 0 5-0. 3^m^JK2r^fi!c;U/>: 
®ff^2r 1 . 4 S&TfcWttU fio, J I S- 
K 7 3 6 1 - 1 K&^ft&'W X«MRlHS#tflt«D 

<r>m- 0 . 1 XVimztci, X d izfflffl-t h Z t ¥X'Z 

[ 0 1 9 2 ] *%tmz £tll$. 3£»±telft»X« 
fflWJf £:»LTJB?J?**0. 0 5—0. 3vmcr>mm£B 

fRLfzmz. mtfimzi . 4 sjartcweu x 

f-^^-MttOO 0 Of?:fflUTIii5: 2 0|IU£ 
& £ fc 4 9*vf X<?D3Wk*»igA^*i4?RfMfi* 1 K g 

[019314*;. -fcftfr. Stt-B'il&XJi 

fBf75S^^LT^Jf*>'0. 0 5—0. 3vm<7)Wmt:B 
tfLLtz&flz. Siff^'l . 4 5J2tTT\ X-?-- 
>>— ;K0# 0 0 0 0#£fflV">T 2 0 0 g^Mxm^m^ 

2 o mm h mw^A xcomt* 5 %aTt-?& zt& 

[0 1 94 ] mz. *mnzm&mmmmLtzRnm 
±mcoMfamiz^xmw-r & . *mu^»hmma, 

**Hfc:;&H"Ci4. £*MR#l*.ihM<0+-C«t,B 
[0195] S*fRSjhJKT'^S-rS®. #UlfIH&g|^ 



•5. fi^T. *%9i(cffi&lft]Ri4. JW«0R8ffi&ifcJtfc 

[0196] wc. ^nau^a 

(LCD) ^RIIi'gSUKSta (CRT) , 77X7f^ 

fu7v^ (eld) mnws&&s&mwt&m**. 
1 0 1 9 7 ] hi «. **Hjifcffi&i«*3eaywfc l 

«*SEa«0-« (10 1) OBfiBSr«3«Wfc:SLfct.» 

fc B B *^Sl 0 Hi, ^EfflJ0^5X«« 
1<0— ffl^RGB(7)BSBgP2 (2R. 2G. 2B) 
77/7hiJ •v7*m3$:W$LLXtj:htl7-y 4 )V? 

-izmffiL. <)V9-<m%m2.±\z& 
t*i7-y <ov?—t*. mmmmms. m±t^ 

ffiffl!<7)*"7XS«6<?)^®Ccia(fi]M9$r)Bfig;L. ^ffi 
ffl|tf0^5 1 coftmizm%;7 4 >VJ± 1 0 SrBfi 0 # 
tt. «^tC/N' y^7-f h 1 1 *E«Lfct<OT' 

[ 0 1 9 8 ] El 2 {4. ^®1<^)^7^M 1 

0)X'foz>. mtmm<r>myty ^i-aiou, t'^;p 

T/m-/P (PVA) ^*^^&®?t*^l 2<7)Mffi$r 
MJT-b^-/W-te;Pa— X (TAC) f^^|,Sl7-( 

;p a 1 3 , 14 T-«if l . zommmiz&mMm 1 5 * 
»«t. -to«ft«(c/N~ h 3- 1 6 1 ^mmsam 
±m 1 7 <><ot* 0 , tmrnm 1 5 sri> 

LTa*iB«<o^5^ai«lfc:jl6«SiiT^4. 

[0199] zzx. wa&&&iwm<?>}L 0 izft&frt, 

m<ny ^ y-z^Zitxmwizwawmztt^-Ltiffi 
nm (ry^-furm) t lxi> x\>\ ttz. a-k^ 
- h « 1 6 l*Gm>mM<7) y < y - £ ttifc $ l» £ t tc 

[0200] ^mmsLmm±m\ inum*. *-v?y 

m 1 9 . ffiHSf^Jl 2 0 tfJffiKM ? 3 B«Jt ^ * 
LTV^„ ^«SR»»jhlKl 7tt, iSJSM^Jil 9X 

i±<pm$Tmm 1 s t flssiff^ii 2 0 MmjcRJisfifc 2 
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Z>%mWLttM±Wk 1 7 tH^coJ; d <,zM&BWt+p 
[0 20 1 ] 1©g#f*JI2 0<i, a®#WI19<0±t;: 

T. JffiKlil. 4 lfilTt-riik*^*. 1. 2 

1 8&t^®Sr*®l 914, (CVD) ^5 

JIIS*ife ( P VD ) ^m«*ft^J; VBOLLtimt* 

wvmmmt Ltz o . m^u , bh^* ^co4 3 3:J3#t 
. ^JSHf^e 1 8 izammm 1 . 46—1. so 

cOicfflcoftiiaiJI, SFJgifr^Jf 1 9 |=UJRtf* 1.65 
[ 0 2 0 2 3 8 fete. 1!Pm6jI:ttSJV^4IWtt*ft4-r 

#tt $ JSifi^coffiv *MRffflMttt? g flctc^tttt 

2: 2 »Ja±ffl*-&*>-i*-T tiK 
[0203] iORSffl&jhBt^ffltJ: 0 . tttt%SB> 

COB* 0 < & 0 , S^co*It2tt#|fij±-f S . 4 

[0204] MtH^^g 1 0 1 CDi§£-«4, ABES? 
1 2kU.m? 4)VJ± \ 3. 1 4*»^*4«Ji*t:SSf* 
Sri. 4 6—1. 80»«HTWSIfUfc"tHH«f*JB18 
tS#r¥3r 1 . 6 5JjLLfcWMfLfci«BWr*Ji 1 9 «:# 

Tffi®#r3SJl 2 0 £K*f4 i 0*C* £ . * LT . KM 
RkitM 1 7 £-£tf «3fc7 ^A10 SrftttftW 1 5 

lt«*wd#9 xfflg i ±fcft»r 4 -r t s o 
[02053 .ifucjtu c RTffimaknizimmwL* 

L*> L&* s 4> , C R T(0«Sffit*JMH(c«4 3— f 4 

L*<T»tr. 
[0206] yffi&&£^i-&mtty a >\,J*<r)—WX\3. 



i fc ic i o , Kantrjt7 4 /k&#w6*i& . mm? ■< tu 

[0207]i3(±, *fPJJfcffi*JfflR£*X^fRttlB 
±7 •< ;UAco-0» (10 2) <oBrra*«6*Wfc:*Lfct> 
(DX'fo h . SltRfrit? 1 0 2(4, ftiSiattSr^-f 

>^«JSW*OWUT(KB»r*» 2 3 fcSttfc t cOT'ft 
w<0fiajTJ4, 5VHcffl^coM55r-&3tS3fle{4«S 

±Sft»tTfcJ:v». -e<0%^fc(4, ffiSJf?i)t'im< 
[0 2 08] 

(^IHSCTA 1 : a— f -f ^^^HWtftroWH) ISM^ttS 

u u- h t sra^*>-^3— f -f mm l 

[0209] 7}<B!a-g-^1^^tM7 -y«**df U V-T 
(tt) K; SM^3M%; BW*1 . 40 ; JS-1 

?sfg) 10. oa»spt, ^xy^'j /uhur 

?'JW h (B*^fca5(«>8) 0. ia*Si5S:^«?L 
fctt, 3D-f^'JA (ffifp^M I BK-ST ; BM 

as* «*) sa ; hjb^ 3 oas% ; -<m?m 1 o n 

m ; ^WVWh 0. 6 7S»gP^jD 
Jfi7184 (fA^y+'Jf ^s*;i-x (It) 

«) o. 0 2*aa5, ru\ ms&mwmt Lxms, 

^ALCH-TR (jm?T'tyjr$*f)l>X (80 S) 
0. 0 2a4Si5$rJg^LT, 3— r * >^«lft«r» 

?t . >y-i&%-t 3 o^f r/u^ y ^coa*jt(4 2 : 

l^f-Ojto 

[0 2 10] (HMWIA2 : V^ffl^cOW 

[0211] nmmmmimy sub 

iftWX^-JM5 0 1 0 (•/"i^lX7-4/(ffi) 
8 ; Hff^ 1 011% ; JgW* 1 . 4 1 ; X f-zUXf-vU 
^hvjgjft) io. oa*gp^, ^xyxiJh-^ 



(£ 1) )03-183592 < P 2 0 0 3 -eH-fift 



hVT7V\s-h (B*fldg(tt)«) 0. 2£S«K* 
»*PLfc«, no^^'J;* (jg^MI BK-S 
T ; BMft^ («c) m : SB#3 011% ; -ftfi^g 

1 Onm : ^/Myy^/t^vy^M) 2ftSgB£fli! 

s> o. oenm&zmMLT, n-f-f^MHJ 

2 : l*;o£. 

[0212} (HfifepIjA 3 : 3-^ -< ^fflfi^cOtfl 

■y^^W^tfgT^ yp— hi; 

[02 13] (A3-1)77*K'J?-(7)M 
CH 2 =CFCOOCH 2 (CF 2 ) 6 CH z OH010i 
*% h 'J ? on h y ox ? vjgjfc 5 0 a*£K 

jyzf+n-YV)], o . 2nmm*mffiLx . mmm 

M%TXS 0°CT'2 4«fBH«#f LTS^RiBSrff -ofc. 
V-4. 5gt»fc. 

[0 2 14] ft^r;v-*fh9tHn75ye 
*KLT»Mlfc*« (EBB* : 1 0Sfi%) 3 Off 
gBfc. 2-^?? yo-f/l^^i^/M y^T*— h 

[0215] 3^r^, RJ6»»£'N.*1f>Xifc?M-4 

-■K U v-cog C P J: 4 U U vj&geoiW^fr 
^fi{i^3 0, ooor*ofc. 

[0 2 16] (A3-2)3-f^^ftWW( 

yy^-^by^i ommis^. ^^xyxy b- 

^hyr^UU-h (BaWtaS <«0 «) 0. 2«agP 
£i8ft¥Lfcf£* r7a^fr;l->-y^ (ffi^MIBK-S 
T ; Bft^¥ (*$)£; HJg#3 0M% ; -Jffifi 
10nm; M^U^yy^irhymR) 2SS^^JD 
£Tfi-&U 3fcfi£IPM3iJi: LTiftft*4" ;MT 

*) 0. 0 6fiSgB£i§fS?LT. 3-f ^/SilK 
f#7t. A*>f y^'-jfcfri; an^y^y #co*iJt<i 
2 : 1 fc'-pfc. 

[0217] (iMfiWA 1 : 3-t" ^ >7"mf$.%l}<0m 
[0218] (JfclRWA 2 : n-f- 



[0219] < JtlfiWA 3 : 3-f 4 >^W%COM 

R9 7K B*7iny^ (fli) I) 0. 2SJM»05# 
Utflttffl^fcikilftS. WtWAi&FfflMcLTn- 

imhtittimttth. imt&mvr*. scat*. 

[0220] (Hj5SfiajA4 : *«ffiKWI»ihJltOf^») 
( A 4 - 1 ) 33^- h* 3- bJf cO^fiJc 

A-K3-hffliII (A4-1 ) SrA-n-^-T'M 

T 3 0 0 m J (TMMm.X'W^^X . ^JI4 mCO^BJ 
^-b'3-hJSS:^{Rt. A-K3-h»fA4- I2r 

<A-K3-hfflHffiE (A4 - 1 ) > 

•^x'j^i;i — ^h^r^yi^-h : 20. o 

• 3tt^5&»'J mSk%>4 2.T \ 8 4 ; f-^SX^ 
y+'Jf-f-t$*^X («) SH) : 1. OSiSP 

• p<-?-/i-f y r^f-tvy- h y : 8 o fiige 

( a 4 - 2 > iftusttft^- k =7 - h mcomm. 

ys-H3-hfflMX?g (A4-2) £A-n-?-T"M 

?UU uvgg^g (7 A -y 3 yuv 

•/XfiXyt^'V (1*) S) cOH^NVl-y^TtiStfflV^ 
T 3 0 0 m J COmHAX-mt^itX . PJI4 ^ mCD^HJ 

A4-2 2r#7t. 

<y\-F3-hfflMl?S (A4- 2 ) > 
•^X'J^lil — rl>"rh7T?VU-h : 30. 0 

• -fe^O-XT-fe^-hrot**- b : 0- 4SMSB 

• *■ 0 X^f- l/yh'-X^-^ b ( ^,fp^ SX-130, 
^W-ft^ m)Wt) : 1 0. 0Mg|$ 

• jfeS^^SiJ (M^^^iTl 8 4 ; 
y+'Jf^-^S*;l/X (tt) S3) : 1. 0Si«15 
■ y/f^hV : 7 2 . OftMSS 
(A4-3) fiJffiW*«0»jS 

USt^jAl. A2. A3&tfJttfcMAl. A 2, A3© 

bSWA4 - iai>'A4-2c0VN-h'3-hJf±t/<- 
3 _ ^ _-e^ L , ?§ffJ^Sg*|f* . U VgUftgit ( 7 * 



(82) )03-183592 (P2003 -@f$Jfi 



SrftiSUcfl^ *T 3 0 0 m J (OmtMX'^it^itti^ 8 
0°CfmrajaSftLTiK®J>f*«$r}FML, RSffifrihlR 
cQ&f$.Ztlt:miffi±y <;l/AA4-3 a. A4-3b 

£Kfte«**0>iw»*, amjks- (aits* 
[0221] mmmA 5 ■. mmsMimjtmmim > 

±EHSfiCTA4 fc |5)«|tf)#&T\ HMfljA 1 JbMA 3 <0 
-fV^Ml?:, fflia»-F=7-haei*A4-l 
S.l>'A4-2c7)^-Ka-hJi±{C^i ! |5L. U 

-3a. A5-3b£ft£. 

[0222] JaTK5rr#IWBttT-? fc. 

fpflifess:^ i mmtm 2 mz^-r. 
[0223] ( 1 > mmnmtnm 

mmmAl, A2, A3&tfJt$!8?lJAl , A2, A3i0 

u mm*®®®, wmmmw (y*.- ; j 

mzm^X 500m J ^IJMTStt^-^fjL 8 0*C 

mmnmvfmz. Mi'jry^-^- iuvise 

—^-^£0^*6 3 3nmt«U„ 
[0 2 24] (2) ffflt«l»«07-y*a(^ai:iU*iRflR 
C0it (F/CJt) 

^^fDX VG Scientifictti8<OXia3t^^H^ilES 
CALAB 220i-XL$rffl^^7C^*ffttcJ;i5. £IT<0»£ 
StfrTJJE ( 1 ) -C»^^iHK*«07 -/flf ( F ) 

t&tmm? (o ott**ajeut. 

<^S<?5i6S> 

• xmm-. A 1 Ka (^y^nJt) 

• Xttaift: 200W ( 1 OkV. 20mA) 
•ftflL-yX: Large Area XL 

• flW** : «-f *fP»L + 4 V . tf^OMffij^^ 7 



(Aiiittf-r) 

• swrnjiaja* : 9 o- (im&Mi) 

• ?!5£Sl*]JE££ : »3. OXIO-'Pa 
■mm$m?0-->7': Ar + >f7j-yx-y^->^ 

a) C 1 sthaB 

• ffljex*;P^-«H : 275~-295eV <|££x* 

• Wfefim. : 2 0 1 £ 

• Xfyrt^X* : 0. 1 OeV 

■ x^-wmia : 70 

• ;\°j*x*/Udf- : 2 0 e V 

b) F 1 sDUS 

• «BSX*;^-ttH : 675- 695eV (IfcfrX* 
;^-«Ki) 

•Jfflfe^: 2 0l£ 

• Xf-z/t-fX: 0. lOeV 

• v^-WEUR : 50 

• vexx^Mr— : 2 0 e V 
<F/cjt<oa^>«l^ttHrttc-ft'*jh.&FkC(?55l« 

[0225] ( 3 ) KSt* 

Rltfi&jfc7 ^;l/AA4-3 a&tf A4 -3b CORS** 
[0226 ] ( 4 ) "\>f X 

Klffi&±7 ^l/AA4-3aautA4-3bfA^X 
fc. mm\ (NDH2 0 00 ; B#ttfelli (ft) 15) 

[0227] ( 5 ) IBUffig 
Rftfl»ih:7 -f ;l^AA4 - 3 aMA4- 3 b . M£RSt 
M7-f;l/AA5-3 aS.t/A5-3b<7)*®Sr. Xf- 
— 0 0 0 0#£fflV>T 2 0 0— 1 k gjSffi 

fc. 

[0228] 
[«1] 



SIS 







F/Clt 


A 4 — 3 a 


A 4 — 3 b 




MX 


£«£ 




MX 


m&m 


A 1 


1.43 


1.5 


1.5 


1,3 


1 kg 
20&{ft 


1.2 


19.0 


1 kg 
20tt« 


A2 


1.43 


1.3 


1.5 


1.4 


1 kg 
20t*« 


1.2 


19.0 


1 kg 

20&a 


aft* 

A3 


1.45 


1.2 


1.7 


1.4 


1 kg 
20fct* 


1.2 


19.0 


1 kg 


it*** 
A 1 


1.41 


1.5 


1.3 


1.3 


300 g 


1.0 


18. 3 


300 g 


it|S« 

A 2 


1.42 


1.3 


1.4 


1.3 


300 g 


1.1 


19.0 


300 g 


tt«« 
A 3 



















[02 29] 



[*2] 



(Q3) )03-183592 (P2003 -§-^*n 



I2t 





KMtrJl:7<M 

A 5-3 a 


J59*IWlt7<H 1 
A 5-3 b 




mmm 


mnmA i 


8 0 0 g 


BOO b 


mmm a z 


8 0 O g 


8 0 O g 




5 0 O g 


5 0 O g 



[0 2 30] (£%HB) 

(UttWB i : 3— r < wmtm 

T?>J)s-hk. an>f*0i<^yj&«r 

[0231] «§iftst^«'fbM7 v»#iwf y v-x'S> 
(«) H ; ffl»» l 0*4% : ms»l . 41 ;>f;P 

yyf-^hyaKS) io. oimiK. 
xy h- yphyr^yu-b (B*ft$ (tto K) o. 

'J* (Sift^Highlink 0G108 : ^5'J7Vh^A'y 
(He) K; S"!/* : ^/7-M=3 0 : 7 0 (fifi 
it) ; : b 'JT-ufL^jry 3-;Py'7; y 

u— M 6. o«M»*Jnx.T;»£U §^>tc 
BMtefflf 2: LTl»fi«^ )Vii* ^7184 ( ^Kx^>-v 

y^-^sa^x (m m) o. 0 2amsis, at/, 

asa^fflflMldWi: UTWiHAALCH-TR Ul|ffl7r 
•i^Stf^X (#) «> 0. 0 21l»i»»Lr, 
3~?--f v^fflJftttSrfcfc. 

[0 2 32] m^Hfi«r3rT630>f^^y#T*>6 
iffiiFq&Highlink 0G108{i, *iJ-?—Mznxi4¥)Vi/ 

y ^a^frifcSftx 43 y , y v-co— sb#3 n y 

;p v- y # 7 h LT v>& m&Kfo h. 777 bLX 
v^ityv-lli, nn-f^^y^coi OS»%lXh 

^l&ftfcHighlink OG108c7)^-fH:t , Highlink 0G1 
08«0>-y*J|cOJtTA^*)$n. 3 : 1 

[0 2 33] (^MCTB2) 

( b 2 - 1 ) sammmTrtsm 

30>f^yiJ* (ifi«MIBK-ST; Bft-ft^ 
(4*) »; Bfl»»3 0a»% iJCtt^Sl Onm : ;* 

vy+iv* h>m&) 1 oust, r - y 

odf v-rutVl/N yy hdfv-^^y (KBM5103 ; 

fiSMk^xH (ft) K) o. isagp, pigo. o is 

JMff£8ftnU 8 0°CT'12^, £ t 

[02343 (B2-2) 3-f-f//M^ll! 

ff^fLTtRjs-tt^D^y^^y* (aMfl-Wffifc.to 

3 0 0°C4T'#fa$-|J:TSo7tSI»^(±34fiS%) 
1 • 1 8**gp& , Slife^j 1 rjflv t H1&97 vm 



(^fa^5i-rx^-JM5 0 1 0) 10. OS 

sgBf-o-^xyxy h--;n>y/~?yu— h (B*fl: 

«<»)«) 0. 2 UfciSa+K^HIfcL. 
SfiJtti, 3 : lfc'ofc. 

[023 5] (JtJRWB 1 ) HSft0>JB 1»7 7**aV 

vy-mtizziu4 r;u>-y^sriDi.-rt, 

[02 36] (it«MB 2 ) 
(itB 2- 1 ) #=m>f KttKJ6ttS8^«0Sl« 
iMo-f MfrO^y^iHatfrF- (ffifl*7xn^R9 

7 1 , b*7xd^ m) so i o**a»c. r - r 

?yn^Tnt7H- yy h^i^i^^y (KBM5 1 0 
3 : fI*g^Uf£ (JS) K) 0. lfifiSB, PKO . 0 

lSitn&gHnu 8o°cri2n#ra, SD^jiJf^s- 

[0237] < JtB 2 - 2 ) 3-t- 4 yX*&j£4$J<Dl!S£ 
JJEJfcB 2 - 1 Tl#4>4l^nn^ KttRjEttS^y >&« 
«S : F-0«flc3ffli»«-^f-/M V/f;^hy7 OS 
$ *: . BlTffli*7 -v mttl&ft 

m&&*7°X9-JM.5 0 1 0 ; -/x^IX7-/l/ 

(#) ») io. oafigpt, ^y^xyxy h-^h 

VT?VU-h (B*ftS5 <») *> 0. 2S*as£ri£ 

SiMo. 4S»gp^aoi.x, n— 7 s - < y?msiMk% 

[0238] (mmmB3) 
( b 3 - 1 > Km^mmn^mm 
mmm b 2 -efflv ^ o t isj t a n v- y ^ ( 

mibk-st) 1 0S*35tc, ^.y^xyxy 1 — ;u 
hUT^yu— b 0. lSMgBSr^JnL-, 12 0'Ct 

[0239] (B3-2) 3-T < y^'ffl^iOliP 
HJfe^JB 1 •Cfflv^<0fcH«<07 v#-ir*^ (1«IA« 
m^-JM50 10) 10. OMSIC'O'^xy 

xy h-^hyr^yi'-h 0. 2Sft»t»»Lfc 

f*, ilSfORJC'fi^n-f jT)Uis\)& 1. 2 9SMSSS: 
v-y^coSiitti, 3 : ItEiti. 

[02403 ( mmm b 4 = mmmmm±m<mm ) 



(2 4) J03-183592 ( P 2 0 0 3 -Jftt 



( B 4 - 1 ) *U^\- H3- )- JlcOJfM 

/\-Ya-hmmxm (B4-d £a— a— x*m 

!$JN£fSSS. UVBSlt^S (7^-^3 >uv 
Is^KXV^ns («) ^) OHA/i^tSfcSKJflu 
T 3 0 0 m J (SOHSWfiTiS'fb^ -£T . Mil 4 u mcomm 

<j\-Y3-hmwxm (B4-i ) > 

• "O^X'JXIM — ^h5Ti?'JU—h : 2 0 . 0 

• 3fcM-&HTOJ (fgfq^/P#*:xTl 8 4 : *->K;*^ 
yY'Jf^-^S^XfftJi) : 1. OMSgp 

• ,*f-/M V7+JUy hy : 8 0S4SB 

( B 4 - 2 ) fflttttft-*"- H 3- bif <97g|& 

A-K3-hffliIl(B4-2) fcA— n— $r— 
yXfAXy>^y (1*) m) <r>w<>vyzytmzm\^ 

X 3 0 0 m J WHlSitarWb^-lirT . mWA u m<7)jgBJJ 
B4-2£#fc. 

<y\-H3-hffljexa (B4-2) > 

• 'Cy^lWJ h-Zkrh?/"? b : 30. 0 

• -fe/Uu— ^.T-fex— h7ot^*- h : 0. 4MM.U 
■ #0 ^fl/Vh'-X^-X b SX-130, 

mmm m) «> : 10. oa*g? 

• (W^^/^iTl 8 4 ; fv-vx^ 

(ft) f!?) : 1. OfiSg? 
•>f;l"fV/f^hy: 72. OMfiSP 
(B4-3 ) 18MVrmm<D&f1lL 

^HMB1MB3, HSSMA2. JtlSCTB 15.t>'B2 
-FSSB4- 1RX/B4- 2cr>/\— Kn- h/f±lcA 
i-y 3 yUVyXtAXyVN'y (ft) £) OHAyU 

8 o tt i imtos* L-cfsssf*® *® j« l , mm± 

mmmZtltlKmffijky -< a, B4-3 



$S#Hff (ft) St) TJ*»*fcMJ£LfcB$fc:5 5 Onmtt 

[024 1 3 ( HSfcflJ B 5 : mi§mmtm±1&<7)ftWi ) 
JJESatM B 4 t |S|«OWC\ USSCT B 1 Tb^B 3 O 

mi^-v?~hmmB4-i 

SV'B4-2«A-b-3-Mi(:ifL. U 
V!GMt*fTr>T«fl:3-e*:. *<D?£. 2nfl»«Mfc£ltSSr 
j^-ofcJSlMi. flltWA4fcrai*«o#£TffiBSWW* 
«U RWI»jtJR<0®«S#lfeR»l»±7 -f /UAB 5 
-3a, B5-3b*Hfc. 

[0242] (WflWIfe) jaTfcSr^SHtfcffofc. 

wra*£*3*Rt«B4*fciirr. mmmBi 

[0243] ( 1 ) mmommm 

mnmB 1 nmB 3 . hj^ia 2 . yam* 1 $xsb 2 

«3-f ^ yfffiftmz. yVuy*7J^j\-±j,zx\?y 

-y 3 yUVyXf^XyV<y (ft) SS) OHA/I/X 
*%m,zm l>T500mJ ^BMt»T'®-<t§ -tirTtf*. 8 

o-cT-iBsiiiiio&LT, mmo. lumcowmzmti. 
zcDwrnnminmz . Mt^jy-v*—?- (uvis 

EL ; iSsJW-tfyim) t-m\\ ^0VJ*4*> 
V— f-3£cOjfcft6 3 3 nnrCjffljgLfc. 
[0244] ( 2 ) RStm 

RttRfrlt? 4 /t-A B 4 - 3 aft!/ B 4 - 3 b <0R&M£ 

Sr. fl-ftftstt (mmmm (mm) -raise ut. 

[0245] ( 3 ) "\-f X 

Rtt|5&±7 -*;yAB4-3a2S.t/B4-3b<7>'M'X 
Sr. SSIt (NDH2 0 00 : B*^feIJg (ft) §S) 

[0246] (4)H®« 

Rtt|5S±7 -<;UAB4-3aSt/B4-3b. JElCRft 
R&ifcy<^AB5-3aS.t/B5-3b^®2r, X^- 
-Jl>i7—Jl><7># 0 0 0 0#?rfflV^T 5 0-lk gflt 

[0 24 7] 
[i£3] 



(C5) )03-l 83592 (P2 0 0 3-/9 2 



mm 




B4-3 a 


B 4-3 b 














B 1 


1.43 


1.5 


1.4 


1 kg 


1.2 


19.0 


1 kg 


B Z 


1.44 


1.6 


1.5 


1 kg 


1.4 


19.5 


1 kg 
30&« 


B3 


1.45 


1.7 


1.6 


1.5 kg 


1.5 


19.0 


1 kg 
30fcfc 


A 2 


1.43 


1.5 


1.4 


1 kg 


1.2 


19.0 


1 kg 
20&& 


B 1 


1.42 


1.4 


1.3 


300 g 


1.1 


19 0 


300 g 


B Z 

















[0248] 



[|£4] 





B 5 — 3 a 


B 5 — 3 b 






£fl&<W B 1 


ike zoM 


ike zotttt 




1kg 2 Ottffi 


ikg 2 0tttt 


3«6WB3 


1kg 2 0M 


1kg 2 0&« 



[0249] 

figS«0^< t fc-**frr4 7 y S^WfiJcfr ( a ) £ 
±#k U £*fc LT«K»«*ttfMbttaaifl!!fflMI:tt 

[02 50] 7 >y-temvx^tfm,^m 
%cr>x\ miffmcommm^wmv^ a . l*>u ?y 

>-*"-*^3r£»i. K?IRfrP/Jv3lr\7 
•y SWK* Sr*W UT v**fctt«J»tf£j«acFJE 

0 Z t tfX'Z & £ k CJniT , Wfcbfc 7 y 

&cr>x\ mtfrm ZTlf&tzth Izj U >?-&ftff)7 - y m 

[02 5 1] £iz. *%W?>=i-'r< >yWf&,m*l,za 

v^x'ttwti&timmmwi. 7 
ttcr>mfFrmi&TftmRt/f&mmz£< xam^t^sm 
L%w}?m.x\ mmz^mift&jfigktfftMzntyti. 
mum* urn 9 mzm< -r h x 5 £se£-t& ^ 

xkcw. mmmztmix^i. 

[0252] $ *»Pto3—T 4 y^mmnKD^ 



lei i . mMScltSteMt; k ^E-fttO 2 o^flMERJCfc: X -> 

x . amie^AAe £ k#T§ . $ ^fcttJK^flasa. 

[0253] f^ot. *«uifc«*:3~r 
temmztizt-yx. y-ym^m^^Kxmifrm 
tfimiz{&<. mmizmz-n&wm&vsgimz^L. m 
m&Rifmwmzh&tifcmmmt>n& . 

[ 0 2 54 ] 4*:. **BB(c<tit«\ ±fen-^^ 

mwizm^&mtmnzx oT±ieoais^^r# & 

[0255] *l&BJM&M$l<i, ±iE#*$jfc:flk4=i 

mmi±. ±&Ltetz*>frt>wt>fr%£oiz^ mvxm* 

[0256] LT\ *^tfjSSMW&#AT*V^SK 

[@®cofssm^§i^] 

x ^m^m*ffigLtzm&m^m.m.<r>~mx'h 0 , 
mmzm£Wz5Fhimx*hz> . 

[02] **BBKffisa§l**^#Jia!RStl»jIJIlS: 



(£6) 103-183592 (P2003 -pJ) 9 2 





9—1 


emir 




1 0- 






1 1- 






1 2- 






1 3, 


1 4---fiilI:7 4 /PA 


i o l-ffinsTKSs 


1 5- 


• 


1 0 2 - Rlfl»ih7 


1 6- 






1 7- 






1 8- 






1 9- 






20* 




5. 7-iHtKI 


2 1- 






22- 






23- 





[Hi] [02] 




[03] 




(51)Int.Cl. 7 

C 0 9 D 201/08 
G0 2B 1/11 
G0 2F 1/1335 

// H 0 1J 29/88 



F I 

C 0 9 D 201/08 

G 0 2 F 1/1335 

H 0 1 J 29/88 

G02B 1/10 



«2 7) )03-183592 (P2OO3-0d9 2 

F?-M^i%) 2H091 FA37 FB02 FB13 FC12 FC23 

LA12 LA16 
2K009 AA04 AA06 AA15 BB02 BB24 

BB25 BB28 CC03 CC09 CC23 

CC24 CC26 CG8 CC42 DD02 

DD03 DD05 DD06 
4F100 AAOOA AAOOH AA20A AA20H 

AKOIB AK17A ATOOB BA02 

BA03 BAIOA BAIOB BAIOC 

BA26 CCOOC DE01A DEOIH 

GB41 JB12A JB14A JK06 

JK12C JK13 JMOIA JNOIA 

JN06 JN18 
4J038 CD091 CD101 CD111 CD121 

FA091 FA112 FA152 FA171 

FA231 FA261 FA271 GA03 

GA06 GA07 GA09 GA12 GA14 

HA106 HA216 HA446 KA03 

KA06 KA08 KA15 MAI 4 NA19 

PA17 PA19 PB03 PB08 PC03 

PC08 

5C032 AA02 DD02 DE03 DGOl 



